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EDKiDMra,  BQitaal  report  of  the  Chief  of  (iu  3  parts) 

Eo^rgeraent  of  the  Pawnee  Indian  Eeservation 

Enliated  men  in  the  Armj,  clothing  acconnts  of 

□aval  service,  increanng  the  numberof  . .. 
EstiDtalcB  of  appropriatlonB  leqnired  for  the  year  endtnK  Jdi 


30,  1 


1  Nation.. 


paymenlB  of  pensions  for  the  next  twenty-fire  yean. 
Eiinipm^at  an<l  Becmiting,  report  of  the  Bureau  of.. 
Eviog,  Charies,  claim  of,  against  the  Osage  India"  ' 

Execntiye  departments,  annual  reports  of  the 

estimates  of  appropriations  required  by 
the,  for  the  yPAr  ending  June  30,  1883. 
Exe«ative  Manuon,  reportofnavat  officers  npon  cooling  the,  dur- 
ing the  illneaa  of  President  Oarfield 

EibMUt«d  appropriations,  claims  allowed  under  balanoee  of. . 

Eipeadituree  m  ibe  Boston  navy-yard   

of  the  National  Board  of  Health 

for  the  Signal  Service 

errors  in  the  report  of 

receipts  and,  for  the  year  ending  June  30, 1875... 
receipt«and,  for  the  year  ending  Jnne  30, 1876... 
receipts  and,  for  the  year  ending  Jane  30, 1877... 

Eipenaee  of  the  Tenth  Censas 

Ute  Commis^on 

Eiportation  of  pork  tnm  the  United  States 


Fees  collected  by  consak  from  American  vessels 

diplomatic  and  cousular 

of  officers  of  castnms,  atwtract  of 

Fifth  Aoditorof  the  Treasury,  annual  report  of  the 

Finance,  statistical  abstract  of 

Fioancce,  anoaal  report  of  the  Secretary  of  the  Treasury  on  the 

condition  of  the I 

ElTst  AsMstant  Postmast«r-Oeneral,  anunal  report  of  the , 

FiratAnditor  of  the  Treasury,  annual  report  of  the 

First  Comptroller  of  the  Treasury,  annual  report  of  the I 

decisions  of  the,  for  1881-'83 . . . ' 

statement  of  accooDts  rendered  I 

to  and  settled  by  the,  for  | 

the    year  ending  June  30,  ' 


Fishenes  Exhibition,  International,  to  be  held  in  London  in  1883.  22  , 

Fl«rida,  Indian  war  claim  of f  23  i 

Foreign  relations  uf  the  United  States,  papers  relatiug  to  the 1  { 

Fort  Dodge  military  reservation  in  Kansaii,  disposal  of f  23  1 

Leavenworth,  Kansas,  completion  of  the  barracks  at '  19  | 

Kansas,  qnartera  for  troops  at i  22  ' 

Military  Prison,  report  on  (vol.  1) ..i  2  1 

Lewis,  Colorado,  completion  of  the  military  post  at ,  32  I 

Mtwinnrs,  Montana,  complotioti  of i  22  1 

Hc&inney,  Wyoming,  completion  of  the  post  at '  22  I 

Ripley,  Minnesota,  establishment  oflndian  training-school  at  i  22  I 

Setden,  New  Mexico,  military  post  at I  20  I 

Thombnrg,  Utah,  construction  of  the  post  of 20  . 

Forts  Dodge  and  Wallace  military  reservation  in  Kansas,  suli-  '  I 


lal  report  of  the.. 


n  the  . . 
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Freedmen's  Hospittj  and  Asylaiu,  aunniQ  report  of  the  (vol.  2]...{ 
FieDch  Oovennnent,  lestrictiuoa  imposed  by,  npou  poik  exported  | 

from  the  United  States 

Fnnde  of  tlie  Miami  Indiami  ia  KaDsoa 

Ottawa  and  Chippewa  Indioua | 


OarreaDX,  Pierre,  olaiiu  of 

6h  tuid  meten,  onnaal  report  of  the  United  States  inspector  of 

(ToL2) 

General  Land  Office,  aaoual  report  of  tlie  CommiBeioner  of  the 


Geological  Survey,  aunual  report  of  tile  Dir«cUirof  the  (vol.  3}-.. 

of  Alaiika 

Georgetown,  D.  C,  bridge  ovsr  tlie  Piitomac  River  at 

Getty,  Col.  George  W.,  annual  report  of  (vol.  1) 

Oibsou,  A.  M.,  npecial  United  Staleu  attorney,  report  on  the  Btar- 

rout«  Barvice  uy. , 

Governor  of  Arizona,  annual  report  of  the  (vol.  H)... ....... 

Dakota,  annual  report  of  the  (vol.  2).......  .... 

Idaho,  annual  report  of  the  (vol.2). 

Montana,  annualroport  of  the  (vol.2) 

New  Mexico,  annual  report  of  the  (vol.  2) . 

Wyoming,  annual  report  of  the  (vol.  2} 

Government  directoraof  the  UuioQ  Pacifie  Railroad,  annual  re- 
part  of  the  (vol.  2) 

Hospital  fur  the  luHane,  annual  report  of  the  board 

of  visii  ora  of  the  ( vol.  2). . 

deficiency  appropriation  for 


ju,  Aiuuj^iuj,  uonditiott  of  the.... ..........  w 

PetersburK,  Va.,  improvemeuta  of  the 19 

of  refage  at  LudinEton,  Mich I  22 

Harper's  Feiry,  Va.,  sale  of  certain  real  estate  at i  19 

Home  consumption  and  imposts,  report  of  the  Chief  of  Bureau  ' 

of  Statistics,  concerning I  17 

Hospital  and  Asylum  for  Freedmeu,  anonal  report  of  the  (vol.3).[  10 

Hot  Springs  Reservation  in  Arkansas,  improveiuent  of 19 

Hovard,  Brig.  Geu.  O.  O.,  annual  report  of  (vol.  1) !  2 

Hunt,  Brevet  Brigadier-General,  annual  report  of  (vol.  1) j  2 

I. 

Ice-harbor  at  Dubuque,  Iowa .  19 

Idaho,  annual  report  of  the  governor  of  (vol,  2) 10 

Immigration,  statistical  abstract  of '  22 

Importation  of  American  neat  cattle  into  Great  Britain I  'H 

Imported   merohandise  entered   for  home  consumption  in  the 

United  States,  with  rates  of  duty,  amount  collected,  &o <  IT 

Increase  of  the  clerical  force  iu  the  Pension  Office |  21 

Second    Comptroller's     and 

Third  Auditor's  offices 22 

War  Department i  22 

Increasing  the  nnmber  of  enlisted  men  in  the  naval  service ;  2U 
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Indian  AfTaira,  AjtaiatanC  ComniMioneT  of 

ConimUnioner  of,  atuinal  report  of  the  (vol.  2).. 

xalarjof  Coiumiiiaioiior  of 

Ageuciei),  Meacalero  and  JioarilJ%  couaolidatioQ  of  the . . 
CoinmiaiiouerH,  thirteenth  annual  teport  of  the  Board  of. . 

conntr;,  personal  ELaaauItu  in  the. 

Department,  dieburuementit  made  from  the  appropriations 

n>r  the,  for  the  year  ending  June  DO,  IBnl . . .  .. 

depredation  olaima,  list  of ... 

inapectors  and  Indian  uenta,  term  of  of&oe  of ...... 

landa  in  Dock  Vatle;,  I^vada,  payment  of  settlera  for  im 

provements  on 

lands  in  Kansaa,  aocouute  for  advertising  the  Bale  of 

lands,  price  of  Oaace 

landa,  prevention  lu  trespass  on 

'~~  'n  Arizona,  coal  lands  upon  the  San  Carlos....! 

Califomia,  settlers  on  tbe  Round  Valloy.-.J 
Indian  Territory,  enlargement  of  the  Paw- 


Nebraska,  rightofwayfbrrailroad  through  , 

Otoe  and  Missouria I 

New  Mexico,  ImprovenenU  in  the  Jicarilla  I 

outbreak,  alleged  conDectiou  of  certain   Mormons  with  | 

Piut«  and  Nav^o I 

reservations,  sole  of  dead  and  daraoRed  timber  on 

sopplias,  increaee  lu  the  appropriatiuu  for  tbe  trausporta-  | 


of.. 


t  Btpley,  Minnesoia,  eetabllsbnienl 


vor  ciaiir 


s,  statement  of  liabilities  to ........ 

.  claim  of  yioiida 

Jnilians,  Cherokee,  claim  of,  for  lauds  ceded  tu  the  United  States 

in  the  Indian  country 

disposal  of  certain  funds  of  tbe  Ottawa  and  Chippewa.. 

interest  dne  Osage . 

in  Kansas,  funds  af  the  Miami 

namberof,  at  each  agency 

in  North  Carolina,  loads  and  fundsof  Eastern  Cherokee. 

claim  of  Charles  Ewing  against  the  Osage 

removal  of  certain  Eastern  Clierokee 

aaleof  annuity  goods  by 

Seneca  Nation  uf  Nhw  York 

Shoshone  and  Bannock,  agreemeut  nllb  tbe 

Western  Miami,  at  Qnapaw  Agency 

iDtormera,  awards  to,  for  fear  ending  June  30, 18H1 

Insane,  Government  Hospital  for  the,  annoal  report  of  the  board  | 

of  visitors  of  the  (vol,  2) .  ■ 

de&cienoy  appropriation  for ' 


liupecloi 


the-- 


of  gas-metets,  annual  reiiorl  of  the  United  States  (vol. 

Inspector-General  of  the  Army,  aunnal  report  of  the  (voL  1) 

lospectiODS  by  Light-House  Board  and  Burean  of  Revenne  Ha-  : 

nne,  Mjports  of j 

iDteriot  Dvpartmfut,  detaile«l  statement  of  disbursemeuts  from 

the  contingent  fnnd  of  the.. 

law  clerks  in   the  oflloe  of   the  Assistant 

Attorney -General  of  the ' 

bnilding,  roof  of  the I 

Interior,  Seoretory  of  the,  annual  report  of,  in  4  volumes,  embrac. 
ine  reports  of —  I 

The  Secretary  (vol.  1) , 

Anhiteot  of  the  United  States  Capitol  (vol.  li) I 

Ariiona,  governor  of  (vol,  s!) I 


I  zed  by  Google 
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Interior,  Secretary  of  the,  annaal  report  of,  iu  4  TolumeB,  embrsc- 
Board  of  TiaitorB  of  United  States  Hospital  for  the  iDsane 

10 

to 

12 
9 
10 
10 
10 
10 
11 
10 
10 
10 
10 
10 
10 
10 

10 
10 

19 
23 
20 

22 
19 

19 

a! 

19 

as 

90 
33 

sa 

23 

19 

83 

23 
19 
21 
23 

138 
22 
23 

30 

22 
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29 

152 
79 
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17& 
159 

57 

150 

'S 

130 
135 
149 
145 
1S7 
191 

105 

^ 

380 

60 

833 
144 

Coiiuiibia  iDstitnte  for  the  Deaf  and  Damb  (vol.  2) 

5 

Director  of  the  Qeological  Surrey  (vol.  3) 

5 

Idaho,  governor  of  (vol.  a)                      ,.         

Sapertnt6ndentofth6CenBnB{Tol.2) 

Letters  ftom,  rolatins  to : 

Arapahoe  and  Cheyenne  Indiana,  eonfirmation  of  certain 

Aesiitant  ComminioQer  of  Indian  ASaAn,  creation  of  the 

Cherokee  Indiane,  claim  of,  for  certain  lands  ceded  to  the 

Eoatern  Cherokee  Indiana  in  North  Carolina,  landand funds 

ofthe 

removal  of..... 
Fort  Dodge  military  reservation  in  Kansas,  disposal  of 

General  Land  0£Bce,  temporary  addition  to  the  clerical  force 

GoTemnient  Hospital  for  the  Insane,  deficiency  in  the  ap- 

transportation  on  certian  railroads,  payment 

snppliea,  transportatiiin  of 

law  clerks  in  the  ofBoeof  the  AssisUnt 

JicBrilla-Apache  Indian  Reservation  in  New  Mexico,  im- 

Sansaa  Indian  lands,  adjaatmentof  aoconntaforadvertis- 
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Interior,  Secretaiy  of— 

Letters  bom,  reI*tinK  to : 
MMcalero  ftDdJicarillalDdion  Agencies,  conaoUdatiou  of  the. 

Hikmi  lodiBiiH  in  Kansas,  fonda  of  the 

Kew  Mexico,  meeting  of  the  legislature  of ..  . 

Korris,  P.  W.,  pay  ofTas  superintendent  of  Yellowst4>ne  Na- 
tional Park 

Northern  PaciQo  Railroad,  action  of  the  I  Dterioi  Department 

ooneeming  the  landgranttothe 

OtBg«  ludians,  interest  due  the . . 

lands  in  Kansas,  price  of 

Ottawa  and  Chippewa  Indians,  disposal  of  bomls  and  fanda 

belonging  to  the 

Pacific  railroads,  annual  earnings  of  the 

Patents,  assistant  prinoipat  examiners  of 

PawneeliidianKescrvationin  Indian  Terrltory,eiilargemeiit 

of 

Pension  claim  agents 

Office,  additional  room  for  the 

increase  of  the  clerical  foroe  in  the 

PenaiouB,  amounts  required  aiinuall;  for  the  pajrnieut  of, 
for  tbe  next  25  yeam  . . 


•I  snrviTora,  &«.,  of  Hex 


Personal  assaults  in  the  Indian  country 

PiDte  and  Navi^o  Indian  uutbreaks,  alleged  connection  of 

certain  Mormons  with  the 

Pre  emption  cases  approved  during  year  ending  Jnne  30, 


Kegistets  and  rcEeivers,  salaries,  fees,  and  ci 

Kepnblican  Valley  Railroad,  right  of  way  for  the,  Ibiongh 

certain  Indian  lands 

Bonud  Valley  Indian  Reservation  in  California,  payment 

of  settlers  for  improvements  made 

Sale  of  dead  and  damaged  timber  on  Indian  TFaervatione.. 

Sam  Carlos  Indian  Reservation,  coal  lands  upon  tbe 

Seneca  Kation  of  New  York  Indians,  memorial  of,  agsinet 

passage  of  Senate  bill  No.  19 

Shoshoue  and  Bftnnock  Indians,  agreement  with  the  ., 

Indians,  payment  of  settlers  for  improvementA 
on  certain  lands  in  Dnok  Valley,  Nevada,  taken 

for  use  of 

Tenth  Cenene,  completion  of  the  work  of  the 

expenses  of  the 

Timber  on  Indian  reservations,  sale  of  d«ad  and  damaged.. 
Union  Pacitlo  Railway,  annual  report  of  government  di- 
rectors of  the 

Ute  commission,  expensos  of  the 

Vaca,  Antonio,  private  land  olaim  of 

'Western  Miami  Indian h  at  Qnapaw  Agency 

Internal  Revenue,  annual  report  of  the  Commissioner  of.. 


forcing  the  intemal- 


uof  .. 


gaugsrs,  ( 

laws,  officers  and  oniploy£a  of  the  Internal 
Reveuue  Bureau  and  Department  of  Justice  ' 
who  have  been  killed  or  wounded  in  the  en- 
forcement of  the 

lax,   drawback  of,  on   atilla   and   worms  ex- 
ported to  foreign  ci 
Interest  due  Osage  Indiana.. 
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International  bnrean  of  eTctian^ee,  etttabliabment  of ! 

Fisheries  Exhibition  in  liOudon  in  ISS'i I 

IntTodnction  of  contagiouH  and  in&ctioasdJBeases  into  tbe  United  I 

States I 

Ireland,  American  citieens  iupTisoDed  in i 

Israelites  in  Rnssia,  condition  of | 


Jefferson    Barracks,  Missonri,  plans,  &,c.,  for   conetruoticm   of 

bnildings  at 

Jicarilla  Apache  ladian   reeervatlon  in  New  Mexico,  JmproTe- 

mentaiD  the 

and  Hescatero  Indian  agencies,  consolidation  of  the.. 
Jndge-AdTocate-Oeneral  of    tbe  ArniT,  annual  report  of  the 

(™l.  I) 

Justice,  Department  of.    (See  Attnmoj-Oeneral.) 

tiat  of  officers  and  employes  of  the,  who 
have  been  killed  or  vonnded  while 
enforcing  the  internal-revenue  laws  .- 


Kansas,  disposal  of  Fort  Dodge  Militarj  Reservation  in 

In^an  lands,  acconnts  for  advertising  the  sale  of  certain. 
Pacific  Railroad,  annnal  earnings  of  tbe 

L. 

Lady  lYanklin  Bay  Expedition,  relief  of  tbe 

Lake  Winnebago,  awaras  for  flowage  of  lands  on  the  borders  of-  - 

Laud,  care  and  sale  ofnnmerons  tracts  of  government 

grant  of  the  Northern  Pacific  Railroad,  action  of  the  Interior 

Department  coDoemins 

in  Indian  Territory,  oonumationo^  the  Arapaho  and  Chey- 
enne Indians 

Offloo,  annnal  report  of  the  Commissioner  of  the  General 

(vol.  I) 

general  clerical  force  of  the - 

Lands  on  Lake  Winnebago,  awards  for  flowage  of . 

granted  by  government  h>  certain  railroad  companies .- 
to  certain  railroad  companies,  alleged  excess  of  certification 

of 

Lawclerksinthe  office  of  the  Assistant  Attomey-Qeneral  for  the 

Interior  Department 

Lawlessness  in  ceriain  parts  of  Arizona 

Legislature  of  New  Mexico,  meeting  of  the 

Liabilities  of  to  Indian  tribes,  statement  of.   ... 

Llentenants  in  the  Army,  promotion  of 

Life-Savin);  Service,  deaths  of  persons  from  wonnds,  ttc,  in  the.. 

Light-House  Board,  reports  of  inspections  by  the 

on  Belle  Isle,  Detroit  River,  Michigan 

structures,  appropriations  for,  to  be  expended  by 

Lighted  buoys,  appropriation  for . . 

Lights  in  the  harbor  of  Chicago 

on  bridges,  maintenance  of .. 

Ladington,  Mich.,  harbor  of  refuge  at 


Mail  contractors,  allowance  made  to,  during  year  ending  June  30, 

1881 

matter,  second  class,  weight  cost  of  carriase,  and  postage  01 
weighing  between  Hew  York  and  Chicago 

Uails,  bm)ks  imported  through  the 
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H>iU  eatablished  dariag  tbe  year  ending  June  30, 13S1 

i>ffcirafor  cftnyiDg  the,  in  c«rt»in  States 

pajment  af  contntotore  for  carrying  the , 

HapeuHieluu-tafor  thenseof  the  House  Committee  on  Commerce. 

HariMCorpa,  reporter  the  commandant  of  the 

Hanhals,  compeDsation  of 

McDovall,  V^.  Gen.  Irwin,  ansa  at  report  of  f  vol,  1) 


■■  Vol.  I    No.  I  Part. 


Mstals,  annaal  prodaotion  in  the  United  States  of  the  precioos  ... 

tests  of,  made  at  Watertown  Arsenal 

Mexico,  arrest  and  i  in  prison  nient  of  certain  American  citizens  in.. 

bonnd&ry  In'tneen  the  United  States  and 

Miaoti  Indians  in  KanaiiH,  funds  of  the ' 

Uilee,  Col.  N.  A.,aiinnaIrcport  of  (rol,  1) I 

UilitiTf  estAhliabment,  expenditure  from  the  contingent  funds  of 

the ' 

Uilitai;  pant  at  Fort  Lewis,  Colorado,  coroptetiou  of | 

post  at  Fort  Selden,  New  Meiiuo 

priaoD  at  Fort  Lonvenworth,  animal  report  ofthe(Tol.  1). 

reservation  in  Kansas,  disposal  of  Fort  Dodge i 


IS,  diBp<i«al  of  ahandoned. 
IS  of  I^orts  -    ■  -  — 

Uiuing  dtfbri*  in  Califomi 


reservations  oi 


Dodge  and  Wallace,  anbdlTision  of., 


Mint,  annoal  re]>ort  of  the  Director  of  the 

Minissippi  River,  destitution  from  overflow  of 

navigation  through  bridges  over  the  upper..., 

relief  afforded  sufferets  from  overflow  of! 

Hitsonri,  claim  of  the  State  of,  against  the  United  States , 

Hanetarj  Conference,  reassemhlingof  the  Paris 

Montana,  annnal  report  of  the  Kovemor  of  (vol.  2) 

Mormona,  alle(Eed  connection  of,  nith  Pinte  and  Navajo  Indian 

oatbreak 

MoTcment  of  vessels  of  the  Navy,  detailed  statement  of  the 


K. 


Katiooal  banks 

National  BoMrd  of  Health  annual  report  of  the 

expenditures  of  the 

letter  ftom  the  president  of  the,  rela- 
tive to  the  introduction  of  conta- 
gions and  infections  diseases    iuto 

the  United  Statce 

Ksvijo  and  Piute  Indian  outbreak,  alleged  connection  of  certain 

Mormons  with  the    

Kara]  Acsdeniy,  annual  report  of  the 

Academy,  Annapolis,  Md.,  certain  paving  at 

Observatory,  report  upon  a  site  for  the  new 

officers  cruising  in  Alaska  wntcra,  report  of 

service,  increasing  the  number  of  enlisted  men  in  the 

Ji's ligation,  report  of  the  Bureau  of 

commerce   and,  of  the  United  States,  report  of  the 

Biirean  of  Statistics  on 

through  bridges  over  the  Upper  Mississippi  River 

Navy,  annual  report  of  the  Admiral  of  the 

approprialion  for  the  contingent  equipment  and  recruit- 

inf(for  the 

Advisory  Board  of  the,  aud  its  proceedings 

condition  of  the 

Department,  annual  rejiort  of  the.    (5m  Navy,  Secretary  of 
the.) 

contingent  fund  of  the 

preservation  of  timMr  for  the  ueeof  the 

profeseois  of  matbematica  in  the 
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Navy,  Secretary  of  the.anDiial  report  of  the,  embraciug  reports  of— I 

Admiral  of  tbe  NftTv I 

Advisory  Board,  audiUproceedlDga ! 

Tbe  Secretary I 

Borean  of  Coustmctloa  aud  Repair 

Eqaipmeat  anilSecraiting 

Medicine  and  Surgery 

NavigutiOD ' 

Ordnance ...I 

Proviaious  and  Cldthing 

Steam  EDgineering  I 

Yards  and  Docks I 

Eartbqnake  at  Scio,  April:!,  1881 | 

Estimates  of  the  Secretary's  office,  pay  of  the  Navy,  &c i 

Marine  Corps 

Movement  of  vessels,  detailed  statement  of I 

Naval  Academy . 

NeiF  Naval  Observatory ' 

Ventilatiog  and  cooling  the  Executive  Mansion  diinng  the 

illness  of  President  Oarflcld 1 

Letters  from,  relative  to —  I 

Boston  navy-yard,  statement  of  expenditures  in  tlie | 

Chiriqni  grant,  certain  lands  and  barbors  known  as  th(i....| 

Condition  of  the  Navy i 

Enlistedmen  in  the  naval  service,  iDcreasiDg  tbennmberof  | 
Ball's  Second  Arctic  Expedititin,  reprint  of  Captai 
Naval  Academy,  Annapolis,  Md.,certuia  paving  at. 


-  -itiug  for  the  .... 
Navy  Department,  expenditures  from  the  contingent  fund 

of  the 

Navy,  preservation  of  timber  for  the  use  of  the..  — 

New  York  navy-yard,  boiler  shop  and  caisson  gate  at 

ProfesBorsof  mathematics  in  the  Navy,  appointment  of 

Transit  of  Venus,  observation  of  tbu j 


Navy,  steamers  now  in  the  United  States. 

Nebraska,  oseof  United  States  troops  iu 

New  Buffalo,  Mich.,  condition  of  the  liarl>orat 

New  Mexico,  annual  report  of  the  governor  of  (vol.  2) 

Meeting  of  the  legislature  of 

Nevada,  Shoshone  Indian  lands  in  Duck  Valley,  payment  of  cer- 
tain settlers  for  improvement  of , 

New  Naval  Observatory,  report  upon  a  site  for  the 

New  York  Indians,  Seneca  Nation  of 

Navy-yard,  new  boiler-shop  and  caisson  gate  at 

Norris,  P,  W.,  pay  of,  as  superintendent  of  Yellowstone  National 
Park 


Observation  of  tbe  transit  of  Venus J 

Ordnance,  Navy  Department,  annual  report  of  the  Bureaaof 

War  Department,  aunnal  report  of  the  Chief  of  tlie 

Bureau  of  (vol.  3) 

letter  from  the  Chief  of,  trausmit- 
tiug  reports  concerning  teats  of 
metals  made  at  Watertown  Ar- 

n  of  Charles  En-ing  against 

J,  price  of 


Osage  Indian  Nation,  clai 
Indian  lands,  in  Ki 
Indians,  interest  due  tbe. 

Otoe  and  Mismnria  Indian  ~      ~ 
for  railroad  through  the . 


0  Nebraska,  right  of  way 
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Ottawa  and  Chippewa  lailiaus,  itiHpoBal  of  certain  AidiIs  of  the.. 
Overflow  of  Uiesiasippi  River,  liestitutioD  from 

P. 

Pacific  Kailroad,  laoil  crant  to  the  Northern 

Pacific  railroads,  aunnal  eamingsof  the 

Pacific  Railway,  aoDOftt  reportof  the  goveniment  directors  of  the 

PactiDft  tranka  for  registered  toail  matter 

Pari4  UoiieEary  Conference,  r^aueinhlinic  of  the 

Passengers  by  sen,  message  of  the  President  vetotDg  the  bill  to 

re^latt:  the  carriage  of    ., ,, 

Patents,  aamial  report  of  the  CooimisitioDer  of . . 

assistant  principal  t^xaminera  of 

Paling  at  Naval  Academy,  Annapolis,  Md 

Pawnee  Indian  Reservation  io  Indian  Territory,  enlargement  of 

ths ' 

Pay  of  intcmal-revenne  gangers .. .. 

the  Kavy,  &o.,  estiniates  for  the  Secretary'e  offlce  and 

Payment  of  contractors  f«r  carrying  the  mails 

Payment  for  govemtnent  transportation  on  certain  railroads 

Payuaaler-General,  annual  report  of. 

Peace  between  Chili  and  Pern  and  Bolivia 

Congress,  American 

in  8onlh.  America,  negotiations  for  restoration  of 

Pelletier,  Antonio,  claim  of,  against  the  Government  of  Hayti  ... 
(See  S.  Ex.  Doc.  No.  OS,  1st  sess.  47th  Cong.) 

Penaian  OfHce,  additional  room  for  the 

claim  agents . 

Offlce,  increase  of  the  clerical  fnrco  in  the 

OfBce,  persons  prosecuting  claims  before  the 

Pensions,  anunal  report  of  the  Commissioner  of  (vol.  2)... 

coat  of,  for  Mexican  and  certain  Indian  wars 

deficiency  in  appro priatioiiB  for  payment  of 

estimates  of  the  amount  required  for  the  payment  of, 

for  the  next  twenty-five  years 

Persia,  protection  of  American  citizens  in  ...... ...... 

Personal  assanlts  in  the  Indian  country 

Peraons  employed  in  the  Department  of  State,  names  of 

Pern  and  Bolivia,  peace  between  Chili  and 

Pet«rabaTg,  improvement  of  the  harbor  at ... 

Plate  printing  by  steam-power  presses .:.... 

PIsDro-poeumonia  in  cattle . ., 

Ptnt«  andNavsJo  Indian  ontbreak,  alleged  connection  of  certain 

Hormons  with  the 

Pope,  Brig.  Gen.  John,  Annual  report  of  (vol.  1) 

Popnlat ion,  statistical  abstract  of 

Pork  exported  from  the  United  States,  restrictions  imposed  hy  the 

French  Oovemment  upon 

Poatal  clerks  and  route  agents 

Service,  slatietical  abstract  of  the 

Pcatmsster-Geueral,  annual  report  of,  in  1  volume,  embracing  rC' 

The  PoBtmasI«r- General , 

Anditor  ofthe  Treasnry  for  the  Post- Offlce  Department ... 

ElntAHtstant  Pottmaeter-Oeneral 

Gibson,   A.   H.,  special  Uuited  Stales  attorney  on  star 

Second  Asaiataat  Postmaster-Gleneral 

Superintendent  ofthe  Railway  Mail  Servic« 

Third  Assistant  Postmaster-Oeneral 

Topographer  of  the  department j 

H  E U 
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PoetD)»ater-GpDeml : 

Letters  from,  relatiue  to — 

Altuwaiices  made  mail  contractora  during  year  endinx  Jui 
.TO,  IPSl 

Branuh  post-oQIcn,  WotdiinetOD,  D.  C,  rent  of 

Contractors,  allowances  made  to,  aud  curtailmenta  effected 
in  the  mail  gervice,  niid  tUe  pay  of  coutractorit  for  the 
year  ending  Juue  30,  1881 

Contractors,  payment  of,  for  carrying  the  mails 

MailH,  offers,  Jtc.,  for  cartying  the,  m  certain  States 

Mail  weigliiug  between  New  York  aiid  Chicago 

Packing  trunks  for  registered  mail  matter 

Beaiguatiuns,  reiiiovalH,  promotions,  and  appointments  in 
Po8&0«tce  Department  since  March  4,  lt«l,  list  of 

Route  agents  and  postal  clerkH,  transfer  of  certain  funds, 
and  increased  appropriation  for 

Salaries  of  ceiluin  postmasters,  rea^nstment  of  the. . 

Second  cloas  uiaiL  matter,  weight,  cost  of  carriage,  and 
poetage  on 

Steamship  conimnnical ion  between  San  Francisco  and  Syd- 
ney, New  South  Wales., 

Waste  }>aper,  sale  of 


1  for 


inal  report  of  the — (See  Pustmuster- 
flOeiierat.) 

Post-Office  Department,  Washington,  D.  C,  i-osignations,  remov- 
als, prouiolii'ns,  apuointmentii,  &.c,,  In   the,  since 

Mareh4,li«l 

In  Wosliingtun,  D.  C,  rent  of  brancb 

Posts  on  the  Rio  Grande  frontier 

Postmasters,  readjustment  of  the  aalariea  of  certain 

Potomac  Kiver  at  Georgetown,  D.  C,  bridge  ac^o^«  the 

Preciviis  metals  in  the  Uultetl Slates,  annual  production  of  the., 
Pre-emptioin  cases  ajiprnved  during  year  ending  Juno  30,  IHt^l . . . 

Prevention  of  trespnsson  Indian  lands 

President  of  the  United  States: 
Mesaagus  from —  [ 

American  Peace  Congress — 

Annual  message  of  the,  accompanied  1>v  tbe  annual  reports 
of  the  Executive  Dupartmentd  and  ttie  Commissioners  of  ' 

the  District  of  ColniiiliiB,  for  m-fl i 

Aporopriaiioiig  for  riven  and  harbors,  message  (roia  the  ' 
President  returning  to  the  Honse,  without  his  approval, 

the  bill  H.  R.  ti^;!,  makiug ' 

Arizona,  lawlessDeiwi  in   | 

Boundary  between  the  United  States  and  Mexico 

Carriage  of  passengers  by  sea,  uiesaaKc,  returning  to  the  ' 

Uonse,  without  bis  approval,  the  bill  toregnlate  the  ....I 

Consular  courts  iji  China,  causes  before  the  United  States.. 

Foreign  relatiuiis  of  the  United  States,  papers  relating  to  the. 

Nebraska,  iine  uf  United  States  troops  in 

United  States  couaular  courts  in  Cbius,  causes  before  tbo.. 
Transmits,  bv  muHsage,  com  muni  cations,  &c,,  from — 
Tbe  Commissioner  of  Agricultnre : 

Agriculture,  annual  report  of  the  Commissioner  of. .. 

Tbe  Secretary  of  the  Interior: 
Advertising  the  sale  of  certain  Kansas  Indian  lands,  ad- 
Alaska,  establishment  uf  schools  in I 

Annuity  goods,  sale  or  barter  by  certain  Indiaus  of ..' 

Arapahoe  and  Cheyenne  Indians,  contirmatiou  of  certain  1 

lands  iu  Indian  Territory  to i 

Arizona,  lawlessness  in  certain  parts  of  . i 

Awiistaut  Commissioner  of  Indian  Affairs,  office  of ' 

Biftainy,  compensation  of  coiuuiissioners  under  the  act  for  ' 
the  suppression  of { 
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pRndent  of  the  United  StatM: 
TmiBiniU,by  m«i*aKO,  coaDiDnlcstiouB,  &c.,  fiom — 
The  Secretary  of  the  Interior: 

Board  of  ludUn  ComQiigsionerx,  aDunal  report  of  the 

Cherokee  lodians,  claim  of  the,  far  certain  lands  ceded  t< 

the  United  States 

reiDOTal  of  certain,  to  Indian  Territory. 
ramiuiMioner  of  Indian  AflairB,  tuilary  of  Ihf .. 
Fort  Dodge  militnr.T  reiiervation,  ditipoBal  of... 

Oftnvftai,  PieiTB,  clnim  of 

Genenl  Land  OfBce,  temporary  addition  to  the  clerical 

force  of  the 

Ooremment  Hospital  for  the  Insane,  deHciency  in  appropri-  ' 

ationsfor 

Hot  Spring))  Kenervatinn  in  Kanaas,  improvement  of  the. . . 

Indian  inspeclorB  and  Indian  agent«,  term  of  office  of I 

landH,  prevention  of  tiviipasii  npnn 

anppliea,  increase  in  the  appropriation  for  tranffpor- 

tntion  of 

trainiutt-school  at  Fort  Ripley,  Minnesota,  establish- 
ment of 

Jicarilla^ Apache  Indian  reservation,  improvenientB  on  the. 
Law  clerks  in  the  Assistant  Attomey-Geueral's  OfBce  for 

the  Interior  Department 

Mncalero  and  Jicarilla  Indian  Agencies,  consolidation, 

&.O.,  of  the 

UicDii  Indians  in  Kansas,  certain  funds  of  the 

New  Mexico,  meeting  of  the  legislatnre  of 

Norria,  P.  W.,  pay  of,  as  supeiinieiident  of  Yellowstone 

National  Park 

Oaage  Indian  lands  in  Kansas,  price  of. 

Indians,  interest  dne .. 

Ottawa  and  Chippewa  Indians,  disposal  of  certain  bonds 

and  funds  of  the 

Pateat«,  assistant  principal  examiners  of ' 

Pawnee  Indian  reservation,  enlar{;emenC  of  the    

Parol  ent  for  government  tiansportalion  on  ceri^ain  railroads.  I 

Pension  Office,  additional  room  for  the | 

increase  of  clerical  force  in  the ' 

Pensions,  amounts  annnally  required  for  the  payment  of,  ' 

for  the  iieit  25  years 

deficiency  ii>  the  appropriations  for  . 

Personal  assaults  in  the  Indian  country _ 

Bennblican  Vnlley  Bailroad,  right  of  va^  for  the,  througU 
the  Otoe  and  Missouri  Indian  rrservalioii  In  Neraska  ., 

Eoof  of  Interior  Department  bnilding 

Bonnd  Vatleyludiau  reservation  inCalifomia,  payments  for 

improvemeuts  made  by  certain  settlers  on. 
SaUrif  s,  fees,  mid  eoninitssiona  of  registers  ai 

Sale  of  dt'od  and  damaged  timber  on  Indian  r _.. 

San  Carlos  luilian  rtservntinn,  coal  lands  upon  the  .. 
Seoeca  Nation  of  Nen-  York  ludiaus,  memorial  of  the,  against 

the  passage  of  Senate  bill  No.  19 

Shoshuue  and  Bannock  Indians,  agreement  with  the 

Indian  lauds  in  Duck  Valley,  Nev.,  payment  of 
certain  settlers  for  improvemeuts  upon  .. 

Tenth  Censne,  completion  of  the  work  of  tile 

expenses  of  the 

Union  Pacific  Boilway,  annaal  report  of  the  f^vemmeut  '; 

(tireclors  of  the L 

UteComniission,  exponsesof  the 

Taea,  Antonio,  private  land  claim  of,  in  Lonisiann 

Weatern  Miami  India  us  at  Qua  paw  Agency I 
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pKsident  of  tlie  United  States : 
Tranmniti!,  by  neMage,  coumauioatioDS,  &c.,  ih>iD — 
The  Secretary  of  the  Havy : 

HaU'h  Second  Arctic  Expedition,  reprint  of  Captain  ... 
Naval  Academy,  Annapolis,  Hd.,  c«rtaiu  paving  at  — 

service,  incrcaHe  of  the  enliated  men  in  tiio .. 

Navy,  appropriation  for  the  contingent  equipment  and  re- 
cruiting for  the : 

pre•e^^■atiD^  of  timber  for  use  of  the 

New  York  navy-yard,  nen  boiler-shop  and  caisson  gate  at . 

Transit  of  Venns,  observation  of  the 

The  president  of  the  National  Board  of  Health : 

Introduction  of  contagions  and  Infectious  diseases  into  tbe 

United  States 

The  Secretary  of  SUte ; 

Chili  and  Peru  and  Bolivia,  efforts  of  the  United  States  to 

bring  about  peacp  between 

Consular  service,  list  of  promotions,  removals,  and  appoint- 
ments !u  the,  since  March  4,  1877....: 

Fees  collected  from  American  vessels  by  United  States  con 

Importation  of  American  neat  cattle  into  Oreat  Britain.. 

Interuational  Bnreau  of  Exchanges,  establishment  of i 

Ireland,  American  citizens  imprisoned  in 

Israelites  in  Kussia,  condition  of 

Loudon  International  Fisheries  Eihibltion,  1883 

Mexico,   imprisonment  of   Tbomas    Shields  and   Charles 

Weber  in 

Paria  Monetary  Conference,  reassembling  of  the 

Pelletior,  Antonio,  claim  of 

Persia,  protection  of  American  citixens  in 

Pork  exported  &om  the  United  States,  restrictions  imposed 

by  the  French  Government  npou 

Shields,  Tliumaa,  arrest  and  imprisonment  of,  and  other  i 

American  citizens  in  Meiico I 

and  Wober,  Charles,  imprisonment  of,  in  I 

Mexico 

South  America,  negotiations  for  the  restoration  of  peace  in. 
Snpemnmenuy  secretaries  of  legation,  the  appointment  of.' 
Venezuela,  awards  made  against,  by  tbe  Mixed  Commis- 

Weber,  CborleB,  and  Shields,  Thomas,  imprlBonmont  of,  in 

The  Secretary  of  the  Tieasnry: 

Civil  servioe,  nneipended  appropriation  for  the  promotion 
of  the  efSoiency  of  the 

The  Secretary  of  War:  I 

Abandoned  mililaf'r  resorvatione,  disposal  of j 

Clothing  acconnt  of  enlisted  men •-.• ' 

Cotunibns  Barracks,  Ohio,  bnildings  at ! 

David's  Island,  New  York  Harbor,  buildings  at I 

Deficiencies  in  the  appropriatioim  for  transportation  and 

supplies  for  the  Army ' 

Fort  LeavonTTorth,  Kans.,  completion  of  the  barracks  at . .. 

quarters  for  troops  at ' 

Fort  Lewis,  Colorado,  complelion  of  the  military  post  at...  | 

Fort  Maginnis,  Montana,  completion  of i 

Fort  HcKiuney,  Wyoming  Territory,  completion  of  the  poet 


inkford  Araeual,  Pennsylvania,  construclio 

bunkmcnt  wall  at 

Jefferson  Barracks,  Mo.,  jilaua  for,  and  ronstnictio: 
tain  buildings  at 
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Pnaideot  of  tbe  L'oited  SUtes: 
Trftnsmita,  by  messaife,  com  mDul  cat  Jons,  ice,  from — 
The  Seetetary  of  War: 

Lady  FiBukliB  Hay  Expedition,  relief  of  the 

Potomac  River  at  Georgetowu,  D.  C,  bridge  acrOHS  the  .... 
Bock  iHlaud   Arseual,  Illliiiois,  improveuieiit  of  the  irat«r- 

Soldicra,  certain  debts  of,  to  be  a  lien  againiit  their  pay 

War  Department  building,  Mlilitional  appropiiatlon  for  con- 

tingeot  expenaeaof  the , 

increase  of  clerical  force  in  the 

Price  of  Osage  Indian  lauda  iu  Kansas 

Private  land  claim  of  Antooio  Vaco,  in  LonisJana 

Professors  of  matbematicH  in  the  Kavy .. 

Promoting  the  efficiency  of  the  civil  service 

Promotions  of  lientenanls  iu  the  Army 

Propnaals  for  supplies  fur  tbo  departments,  advertising  for 

Provisions  and  clothing,  report  of  the  Bnreau  of 

Pablication  of  war  records,  report  on  (vol:  1> 

Purchase  of  silver  and  coinage  of  silver  dollars , 

Q. 

Qaapaw  Agency,  Western  Miami  Indians  at 

(jaartermaster-General,  animal  report  of  (vol,  1) , 

QaartenaaHter's  departmentH,  agents  of,  employed  in  the  inresti- 
gatioD  of  claims  under  act  of  July  4,  IH64 

B. 

Bailrnade,  Commiseioner  of,  annual  report  of  the  (vol.  S) 

lands  panted  to  certain 

statistical  abstract  of , 

Railway  Mail  Service,  annual  report  of  the  Superintendent  of... 

Rank  and  pay  of  Army  ofiBcera  aft«r  fifteen  years' service 

Readjnatmeut  of  the  salarieH  of  certain  postmasteni 

ReaaiembliiiK  of  the  Paris  Monetary  Conference 

Receipts  ana  expend  ituree  for  tbe  year  ending  June  30,  1S7S 

lor  tbe  year  ending  .Tune  30,  1876  .... 
for  the  year  ending  June  30,  1877 

Receivers,  salaries,  fees,  and  commissions  of  registers  and 

Reconstruction  of  tbe  Navy 

Raster  of  the  Treasnry,  annual  report  of  the _. 

Rf^sters  and  receivers,  salaries,  fees,  and  commiasions  of 

Registered  mail  matter,  pnckiDg-tmnke  for 

Regulation  of  steam  vessels 

Relief  afforded  anfferers  from  overflow  of  Missisaippi  River  .... .. 

of  the  Ij^Aj  Franklin  Hay  Expedition 

Removal  of  certain  Eastern  Cherokee  Indians  ..... ........... 

Rent  of  branch  poBt-ofl!1ce  in  Washington,  D.  C. 

Reorganiiation  of  the  Second  National  Bank  of  Cincinnati.  Ohio. 

Republican  Valley  Railroad,  right  of  way  for,  throagh  the  Otoe 
and  Miaaouria  Indian  reservation  in  Nebraska 

Revenne  Marine,  reports  of  inspectors  by  tlie  board  of 

Restrictions  impotted  by  the  French  Government  upon  pork  ex- 
ported from  the  United  Slates 

Revised  Statutes,  amendment  to  section  2112  of  the 

Rio  (irandr  frontier,  posts  on  the 

Rock  Island  Arsenal,  Illinois,  improvement  of  the  water-power  at. 

Roof  of  Interior  Department  biiiMing 

Ronnd  Valley  Indian  reservation  in  California,  settlers  on  the... 

Roale  BgoDt«  and  postal  clerks 

8. 

Sabine  PdHS,  Texas,  rasultaof  the  snrvi'y  of. 

Salnofannoity  good*  by  Iu  lions 
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Salwof  certain  real  estate  at  Harper's  Ferry 

deftd  and  damaged  timber  ou  Indian  reaervatious  .-. 

waste  paper 

Saint  Jotepli  Biver,  MioblKan,  railroad  bridge  across 

Saint  Mary's  Falls  Canal,  letter  from  tbe  Secretary  of  War  c 

ceraing..'. .,.,, -. 

Saint  Mary's  River,  Micbigan,  improvement  of. 

Salary  of  the  Comniissioner  of  IndiHu  Affairs 

Salaries  of  certain  postmasters 

fees,  and  coraniisgioug  of  registers  and  receivers 

San  Carlos  Indian  renervotion,  conl  lands  upon  tbft 

San  Francisco  and  Sydney,  Hew  South  Wales,  steamship  conit 

Schools  in  Alaska,  establishment  and  maintenance  of 

Search -warrants  for  the  diucovery  of  smtigglod  goods  at  the  port 

of  New  York 

Second  Assistant  PosOiioater-Oeneral,  aunnal  report  of  the  .. 

Second  Auditor  of  the  Treasury,  anunal  report  of  the 

Second-claas  mail  matter,  weight,  cost  or  carriage,  and  postage  '■ 

Second  Comptroller  of  the  Treasury,  annual  report  of  the 

Second  Compfroller-'s  Office,  Increase  of  the  force  in  the [ 

Second  National  Bank  of  Cincinnati,  Ohio,  rcorganiEatiou  of  the. 

Secretary  of  the  Interior,  annual  report  of  thu.  {See  Interior,  Sec- 
retary of  the.)  I 

Secretary  of  the  Navy,  annual  report  of  the  {See  Navy,  Secretary  ' 
of  the.)  I 

Secretary  of  the  Nary,  estimates  for  the  office  ofthe,andpay  uf  the 
Navy,  4.C | 

Secretary  of  the  Treasury,  anuual  report  of  the.  (See  Treasury,  . 
Secretary  of  the.)  ] 

Secretary  of  War,  aunual  report  of  the,     (See  War,  Secretary  of.)  \ 

Secretaries  of  legation,  supernumerary 


Seneca  Nation  o   .  _  .    .    . 

Settlers  on  the  Konnd  Valley  Indian  reservation  in  California 

Sheridan,  Lieutenant  General,  annual  report  of,  (vol.  1) i 

Shields,  Thomas,  an  est  and  imprisonment  of,  in  Mexico,  and  other 

American  citizens .,. ' 

Shields,  Thomas,  and  Weber,  Charles,  arrest  and  imprisonment  | 

Shipping,  statistical  abstract  of | 

Shoahone  and  Bannock  Indians,  agrcomeut  with 

Shoshone  Indian  lands  in  Duck  Valley,  Nevada,  payment  of  cer- 
tain snltlurs  for  improvementti  of -. 

Signal  Othcer  of  the  Army,  aunnal  report  of  the  Chief  (vol.  4) 

Signal  Service,  errors  in  report  of  exjicndituTes  of , 

exp<>ndilnres  for ... 

Silver,  pnrchoses  of,  and  coinage  of  silver  dollars 

Sioux  City  and  Pnciliu  Railroad,  auunnl  earnings  of  the 

Sixth  Auditor  of  the  Treasury,  annual  report  of  the 

SmugKleil  Koo<ls,  search- warranta  for  the  diacovery  of,  at  the  port 

of  New  York 

Soldiers,  certain  debts  of,  to  be  made  a  lien  against  their  pay .-..[ 
Soldiers'  Home,  annual  report  of  the  Board  at  Coiiimii 
South  America,  negotiations  for  restoration  of  peace  ii 
State,  Secretary  of; 

Letters  from,  relative  t-o — 

American  neat  cattle,  importation  of.  into  Great  Britain 

American  vessels,  amount  of  fees  collected  by  consuls   of  ^ 

the  United  States  from ' 

Chili  and  Peru  and  Bolivia,  elforts  uf  the  United  States  to  , 

briuE  about  a  peace  between j 

Consular  oHicers  and  diplomatic  and  conanlor  fees 

Consular  service,  list  of  promotions,  removnls,  &c.,  in  the.' 
Exportation  of  pork  from  the  Uuited  States i 
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Stair,  ScfTotATy  of: 

Lcttere  from,  relative  to — 
Great  BritaiD,  Importation  of  American  neat  cattle  into  .. . 

International  Baniau  of  Exchange,  CHtablixliineDt  of  an ' 

iDteruational  Fisheries  Exhibition  to  be  held  in  London  in  ' 

1883 ' 

Ireland,  impri  Hon  meat  of  American  citizens  in I 

Uraeliten  m  RaBsia,  condition  of 

Paris  Monetary  Conference,  ressaeinbltng  of  the | 

Pelletier,  Antonio,  claim  of 

Persia,  protection  of  American  citizens  in,  and  establish-  | 

ment  of  diplomatic  intf.roonree  with I 

P1enro-pn«unioiiia  in  cattle,  letter  from  Mr.  H.  Cloete,  of  the  | 

Colony  of  Good  Hope,  concerning  cure  of 

Pork  exported  from  the  United  States,  restrictions  imposed  | 

by_  the  French  Government  upon 

Mexico^  arreet  and  imprisonment  of  certain  American  citl- 

Shielda,  Thoma«,  arrfst  and  imprisonmeiit  in  Mexico  of, 

and  other  American  citizens 

Shielda,  Thomaa,  and  Weber,  Charles,  and  other  American 

citiienB,  iaiprisonment  of,  in  Mexico 

State  Deportment,  expeDcUtores  from  the  contingent  fnnd 

of  the 

list  of  persoue  employed  in  the 

South  America,  negotiatiooB  for  tlie  restoration  of  peace  in. 

VeneEiiela,  awards  ms^le  to,  by  the  Mixed  Commission 

Weber,  Charles,  and  Shields,  Tlioaias,  and  other  American 

citizens,  imprisonment  of,  in  Mexico 

$tate.  War,  and  Navy  Department  building,  report  »n  the 

^statistical  abstract  of  the  United  States,  1)^81  (tloance,  coinage, 
commerce,  immigration,  shipping,  the  postal  service,  popula- 
tion, railroads,  ngriculturc,  coal,  and  iron,  &e.)  

StaiiHtics,  Bureau  of,  annual  report  of  the  Chief  of  the,  on  the 

commertB  and  navigation  of  thi>  United  States  for  IBtfl 

Steam  Euj^ueering.  report  of  the  Bureau  of 

ve0»ela,  rogulalioii  of 

Steamers  in  the  United  States  Navy 

tStraraBbip  commnnication  between  San  Francisco  and  Sydney, 

New  South  Wales 

Snita  in  the  Court  of  Claima 

!juperiutendent  of  Censna.  annual  report  of  the  (vol.  2} 

Railway  Mail  Service,  annual  report  of  the 

Yellowstone  National  Park,  annual  report  of  the 

fvol.2) 

iwstone  National  Park,  pay  of  P.  W.  Norria  as. 

tariea  of  legation 

.,   ._  tt  of  claims  allowed  nndei  act  of  June  SO,  ieT4.. 

Snppliea  for  the  departments,  advertiaing  for  proposals  for 

Snrgeon-General  ot  the  Army,  annual  report  of  (vol.  1) 

Sarvev  of  Alaska,  geological 

Babine  Pass,  Tex.,  reanlts  of 

Sasqnehanna  Biver,  estimateforthecontinuationof  the  improve- 

mrnfrof  the,  near  Havre  de  Grace,  Md 

Sydney,-  New  Sonth  Wales,  steamship  communication  between 
San  Francisco  and 


^^VC 


Tenth  CeuBoa,  completion  of  the  work  of  the. . 


.C.oo^Ic 


INDEX   TO   EXECUTIVE    DOCUMENTS. 


Third  All ditiir  of  fheTreasaTy,  anuaitl  repoi-t  of  the 

Tbini  Auditor's  office,  increaae  of  the  force  iu  the 

Tbornburgfa.  Fort,  Utah,  cooatnictioa  of  the  pout  of 

Tinihet  for  the  u«e  of  the  Navy,  preaervation  of 

Topographer  of  the  Poat-OfSce  Department,  aonnal  report  of  the. 

Traneit  of  YeDna,  obaervatioD  of  the 

TrauspottstiOD  of  Indian  Huppliea,  increase  in  the  appropriation 


for  . 


n  railroada,  payment  for 

Treasorer  of  the  United  Statea,  auunal  report  of  the 

transmits  acconnta  rendered  to 
and  aettled  hy  the  First  Comp- 

Treaanry  Depaitmeut,  annnal  report  of  the.    (See  Treasury,  Sec- 
retary of  the. ) 
statementofthecontinKenteipenseaofthe. 
Treaanry,  Secretary  of  the,  annual  report  of  the,  on  the  state  of 
the  tinauces,  embracing  reports  of — 

The  Seoretai-y,  with  tables 

AnditoiH  of  the  Treasury  Department 

Commissioner  of  Customa 

Commlaaionor  of  loternal  Revenne 

Comptrollers,  First  and  Second 

Comptroller  of  the  Currency 

Director  of  the  Mint --- 

Register  of  the  Treasury, 


Treasurer  of  the  United  States 

Liabilitiesto  lartiau  Tribes 

Letters  from  the,  relative  to — 
American  certiBcates,  vesaelaaailiug  under  the  English  fl: 


Appropriations,  estimates  of,  required  for  the  year  eodutg 

Jone30,  1883 

Belle  Isle,  Hiob.,  completion  of  the  lighthouse  at 

Books  iinpon«d  through  the  mails 

Barean  or  Engraving  and  Printing,  plate-printing  by  ateam 

plat«-printing  by  steam- 
power  procesB  at  the . . 
Civil  Serrieej  nnexpended  appropriation  for  the  promotion 

of  the  efficiency  of  the 

Claims  aliened  since  December,  1880,  under  act  of  July  i, 

18«,  listof 

ander  appropriations  n'hich  have  been  ex- 

hansl«a,  schfdnle  of 

Coatoms  duties  ret\)nded  for  tieoal  yeareuded  June30,m81, 

detailed  statement  of 

Estimates  of  deBciencies  in  appropriations  for  year  ending 

JuneSO.l'JUa 

Ening,  Charles,  claim  ol,  against  the  Osage  Indian  Nation.. 
Fees  received  by  officers  of  customs  for  the  year  ended  June 

30, 1881,  abstract  of 

Informers,  awards  made  to,  for  year  ending  June  30,  1881. 


Marine,  repoitsof.  

Internal  Reveone  Bureau  and  Department  of  Justice,  list  of 
officers  and  employes  of  the,  who  have  been  killed  or 
wonnded   in  the  enforcement  of   the   internal' 


Internal  BoTenne  gangers,  iocreaeeof  oompenBastion  of-.. 
tax  on  stills  and  worms  exported  to  for- 
eign countries,  drawback  of 

Life-SaTing  Service,  list  of  iiersoos  wbo  have  died  by  rea- 
son of  wounds,  &c.,  received  while  in  the 


Vol,  .   No.   I  Part. 


INDEX   TO    EXBCUTIVE    BOCUMENTS. 


XSV 
.'.No.  i  Pftrt. 


Tnamry,  Secretary  of  the : 

Letten  rrom  the,  relative  to — 

Ligbt-Honie  Boaiti,  reports  of  inapections  by 

establish  i  ents,  appropriatioDS  for,  to  be  mode 

Light-buoys,  appropriation  for 

Ughta  on  briilges,  maiiit^nHDce  of ^ 

in  the  liarbor  of  Chicago > 

HisMnri,    claims    of   the  State   of,    agaiQat  the   United 

States 

Nktiooal  banks 

National  Board  of  Health,  annual  report  of,  for  1B81 

expenditures  of  ths 

Plate-priating  by  steam-prewes I 

Precions   metals  in  the  United  HIates,  nnnnnl  production 

of 

Seal  estate  at  Harper's  Ferry,  sale  or  lease  of 

BeceiptsandeipeDdilDivs  foryearending  Juue  30,  1S75.. 
foryear  ending  June  30,  1«6  . .. 
for  year  ending  Jure  30,  ItfT?  - . 

Revenue  Marine,  reports  of  in(ii>fctinD8  by  Bureau  of 

Second.  Comptrollers  anil  TliinI  Anditor's  OtUces,  increase 

of  the  force  in  the 

Second  Matiooal  Bank  of  Cincinnati,  Ohio,  rcorgaaization 

of  the  

Silver  and  coinage  of  ailver  dollars,  purchase  of 

Smuggled  goods  at  port  of  New  York,  itearcli-n'arrants  for 

the  discovery  of 

Statistici-l  alistTAct  of  the  United  States,  II 

8t«am  vessels,  regulalioD  of 

SnppleDiental  list  of  claiius  alloived  under  act  of  June  90, 

Supplies  for  the  departmentn,  advertising  for  proposal 

Third  Auditor's  Office,  iucrease  in  the  force  of  the 

Treasury  Department,  contingent  expenditures  of  the.  - 
Worbingmen  of  the  District  of  Columbia,  list  of  claims 

filed  under  act  of  June  20,  1878,  by 

Tiespass  on  Indian  lands,  prerentiou  of 

Trial  of  t-n-o  cast-iron  guns 

Troops  in  Arizona — 

at  Fort  Leaven  worth,  (luarters  for 

U. 

Union  Pacific  Bailroad,  annual  eomingaof  the.. 

Union  Pacific  Railnay  Company,  annual  report  of  the  goveru- 

nieiit  directors  of  th« 

United  Stale*  and  Mexico,  boundary  betn'een  thu 

Capitol,  Architect  of  the,  annual  report  of   the 

(vol.  3> 

claims  of  the  StAle  of  Misitonri  against  the., 
consular  courts  in  China,  causes  before  the., 
inspector  of   gas  and  meters,   annual    report  of 

(vol.  2) 

troops  in  Nebraska,  uaeof 

Utc  Commission,  expenses  of  the 

V, 

Vaea,  Antonio,  private  laud  claim  of,  in  Louieiaoa 

Vcnetnela,  awards  made  by  the  Mixed  CommiwrioD  against . . 

Venos,  observation  of  the  transit  of 

Veaeld  of  the  Navy,  detaiM  xtatement  of  the  n 

H  E ni 
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VemelB,  fcen  collecteil  by  conaaU  from  Americnn 

nailinBiimlortlieEiigliHh  flaK'"'it^l>  Amcricno  cerlillcatea. 
Veto  of  the  liifl  to  TeKiilate  tbe  caitiage  of  pasnengerj  b;  sea  ., 

of  tlie  river  and  harbor  appro priatjoo  bill 

Vineynrd  Haven  Harbor,  MaBsachiiHetCs,  conditioQ  of  tbe 

Virginia,  Harbor  at  Petersbnrg,  improvemolit  of  tb« 

W. 

War  Department,  annual  report  of  the.     (See  War,  Secretary  of.) 

increase  of  the  clerical  force  in  tbe 

building,  additional  appropriation  for  contin- 
gent expenses  of  tbe 

War  on  the  Pacific 

War  Records,  report  cm  publication  of(vol,  1) 

War,  Secretary  of,  annual  report  of  tbe,  in*  volumes,  embraciug 
reports  of— 

Tb«  Secretary  c™l-l) 

Adjntant-Generat  (vol,  I) 

Augur,  Brig.  «en.  CO.  (vol.  I) 

Cbfef  of  Enginei:rs  (in  3  parts,  vol.  S} 

Chief  of  Ordnance  (vol.  3) 

Chief  Signal  Officer  (vol.  4) 

CoiumiHsnry.General  of  Snlisistence  (vol.  1) 

Crook,  Biij;.  Gen.  George  (vol.1) 

Education  in  tbe  Army  (vol.  1) 

General  of  the  Army  (vol.1) 

Getty,  Col.  GeoigeW.(Tol.l) 

Hancoclc.MiJ.  Gen.  W.S.  (vol.  1) 

Hatch,  Ci'l.  Edward  (vobl) 

Howanl.  Biig.  Gen.  O.  O.  (vol.1} 

Hmit,  Bre\ut  Brigadier-General  (vol.  1) 

Ii IS) I ei: tor-General  of  the  Army  (vol.  1) 

J ndiic- Advocate- General  (vol.  1) 

McDowell,  Maj.  Gen.  Irvin(vol.  1) 

Miles,  Col.  N.  A.  (vol.  1) 

Military  prison  at  Fort  Leavenwortb,  Kans.  (toI.  1).. 

Paymaster-General  (vol.1) 

Pnpe,  Brig.  Gen.  John ... 

Quartermaster-General  (vol.  1) 

Sberidan,  LienteDBut-General  (vol.  1) 

Soldiers'  Home,  Board  of  CommissioDers  of  (vol.  1)  . . 

Idtate,  War,  and  Navy  Department  balldiug  (vol.1)  .. 

Surgeon -General  (vol.  1) 

Trrry,  Brig.  Gon.  Alfred  H.  (vol.1) 

WheatoD,  Brevet  Brigadier-General  (vol.1) 

Willcoi,  Col.  O.  B.  (vol.1) 

Letters  from,  relative  to — 

Abandoned  military  reservations  disposal  of | 

Arizona,  troops  in I 

Army,  deficiencies  in  tbe  appropriations  for  supplies  for  tbe.l 

Army  officers,  rank  and  pay  of,  after  tifteen  years'  service.,  i 

Chicago,  111.,  encroachment  upon  tbe  harbor  of ' 

Columbus  Barracks,  Ohio,  bnildings  at | 

David's  Island,  New  York  Harbor,  building  at...... . 

Davis,  William  ^H.,  claim  of I 

DcB  Moines  Rapids  Canal,  need  of  a  dry-dock  at 

Dnbnque,  Iowa,  construction  of  an  ice  barber  at 

Enlisted  men,  clothing  acconnt«  of 

Florida,  ludian  war  claim  of  tbe  State  of 

Fort  Dodge  and  Wallace  military  roservations  in  Kansas.. 

Fort  Leavenworth,  Kans.,  completion  of  uev  barracks  at. . 

Flirt  Leavenworth,  quartern  for  troops  at 

Flirt  Lewis,  Colorado,  completion  of  the  military  post  at.. . 

Kort  Maginuis,  Montana,  plaus  and  estimates  for  the  com- 
pletion of 
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ar,  Secretary  of: 
LelWrs  fr'in.  relative  to— 

FonMcKinuey,'WvoniiDg  Territory,  completion  of  tbepoet 

at 

Fort  Seidell,  Nen-  Mexico,  conatructioD  of  a  poat  at 

Fort  Thomburub,  Utah,  conatriictiou  of  the  post  nt 

Fox  taA  Wiscohbiii  RiveiqlmprovemeDtat  Henaabtt,  Wis., 

dan  on  the , 

Prankfonl  Araenal,  Puunaylrania,  oouatruction  of  an  em- 

banhment  wall  at 

J«flen«iu  Barracks,  Mo.,  plana  for  buildlugsut 

coustrnctinnofcertaiubiiildlDgaat.! 

Lady  Frauklin  Bay  Expedition,  relief  of  tbe 

Laidley,  Col.  T.  T.  S.,  report  of,  on  trial  of  tmo  cut-Iron  i 

gout  mode  by 

LieulenantH  in  tbe  Army,  promotioos  of. I 

Lndio^on,  Mich.,  harbor  of  refuge  at I 

Mapsaod  charts  for  tbe  House  Committee  on  Commerce...: 

Military  establisbment,  contiiii^Dt  expenBas  of  the [ 

Mioing  d^br'it,  injury  to  navigable  waters  of  California  from . 
MitaisBippi  River,deetitnt[oafrom  overflow  of 

relief  afforded  81 

New  Buffalo,  Hicb.,  condition  of  the  harbor  at... 
Petersbnrit,  Va.,  improvement  of  tbe  river  and  barbor  at.. . 

Potomac  River  at  Georgetowu,  D.  C..  bridge  acroMthe 

iJnarlermaater'B  Deiiartment,  agenta  employed  by,  in  the  I 


u  of  oil 


Rio  Grande  frontier,  acquiriug  aitee  for  poata  for  protection  ' 

of  the [ 

Bock   ]aland  Arsenal,  Illinois,  improvement  of  the  water-  ' 

Sabine  Pam,  Tei.,  survey  of  tbe  entrance  to 

Saint  Joseph  River,  Micliigau,  bridice  across i 

ISaintMary'a  Falls  Canal j 

Saint  Mary's  River  and  Saint  Mary's  Falls  Canal,  improve-  i 

ment  of  the ■ I 

Signal  Service,  error  in  report  of  expenditnresof 

expenditures  for 

Soldiers,  certain  debts  of,  to  be  made  a  lien  againat  their  pay. 
SDaquehanna  River,  near  Havre  de  Grace,  Md.,  improve- 
ment of  the 

Testa  of  metala  made  at  Watertown  Arsenal 

A'ineyud  Haven  Harbor,  Mass.,  condition  of 

War  Department  building,  contiugeutexpenseaof  tbe 

contingent  fund  of  the 

inarease  of  clerical  force  in  tbe 

Waahl  gton,  D.  C.,  rent  of  branch  post-ofBce  in 

Watte  paper,  sale  of 

Water-power  at  Rock  Island  Anwnal,  Illinois,  improvement  of  tbe. 
Weber,  Charles,  and  Sbielda,  Thomas,  arrest  and  imprieonment  of, 

inHexioo 

Western  Miami  Indians  at  Quapaw  Agency I 

Wbeaton,  Brevet  Bri){Bdier-Geucral,  annual  report  of  (vol.  1} ' 

Willcoi,  Col.  O.  B.,  annual  report  of  (vol.  1) j 

Wisconsin  and  Fox  Rivnrs,  dam  on  the I 

Worfcingmen  of  tbe  District  of  Columbia,  list  of  claims  of  certain. 

WrappiDg-paper,  appropriation  fur I 

n'fonuDg,  annual  report  of  tbe  governor  of  (vol.  i) I 

Territory,  completiou  of  tbe  puat  at  Fort  HcKJnney,  in  I 

VinJaaud  Docks,  report  of  the  Bureau  of I 

Velloirstone  National  Park,  annnal  report  of  the  superintendent  I 

of  tlle{vol.  2) 

pay  of  P.  W.   NorHa  as  superintend- 
ent of  j 
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.Tldlni  for  prl 
hi  BisbU 


£eMlM(I  by  tht  Senate  and  Hoiat  of  RtmToiealaUra  of  (he  United  Stale)  of  Amtriea  fn 
r«iiyr8H  UKmtkd,  That  tlierebe  priuteil  tliroehaDdred  thonwnd  copies  of  the  Aannml 
Reportof  theComoiiMinnot  of  A^cnltare  for  the  yesr  eighteen  hundred  and  eighty- 
one;  two  hnndred  and  foarteen  tliouaand  copioa  for  nw  of  aiemben  of  the  Hodh  of 
BeinvMDttitivee,  flfty-dx  thousand  for  tlie  nm  of  oiBmb^Ta  of  the  Snokte,  and  thixtr 
thoDiand  oopie*  for  the  um  of  the  Depftitmeut  of  Af;ricuUare ;  and  two  handred  uid 
uiaeteen  thonsand  one  hundred  aud  aixty-one  dollars  and  flfty-fbur  oents,  o-  ~  ~~-». 
thereof  at  may  be  neceea&rv,  jg  hereby  .....  ■     .. 

not  otherwise  appropriated  to  carry  o 

ApproTAd,  Aagnat  6,  18^ 


Bt*olv«d  by  tKe  Senate  and  Hotue  of  Refretenlalitiee  of  the  United  State*  of  Amvriea  in 
Congren  oMteatbUd,  That  the  appropriation  made  by  the  joint  resolution  of  ConBrew 
approred  Ansost  eight,  eighttien  hundred  and  eighty-two  (23  Stats.,  35395)  providing 
forprlnting  the  anonal  report  of  the  CoiumiHioner  of  Agriculture  for  eight««iihaDdred 
and  eisbty-one,  shall  and  may  be  used  for  the  printing  in  one  volnme  of  the  reports 
of  the  Coinmlssioner  of  AgricDltnre  for  the  yean  eiglit«eu  hundred  and  eighty-one  and 
eighteen  hundred  and  eighty-tna. 

Approved,  December  Vi,  1863. 
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DeFIBTMENT  OT  AaBIOUIiTOBS, 

Wathington,  D.  0.,  SovewAer  25, 18S1. 
To  THE  PBESIDEUfT: 

I  lespectfoUy  sabmit  the  aimual  report  of  the  Department  of  Agri- 
cnltnre  for  the  yeax  1881. 

When  I  entered  npon  my  duties  as  CommissioDer,  Jnlj  1  of  the  car- 
rent  year,  I  found  the  votk  for  the  Heason,  both  regnlar  and  special, 
elaborately  laid  oat  by  my  predecessor.  Provision  had  been  made  for 
investigating  the  agrionltnral  condition  of  the  Pacific  coastj  for  con- 
tinning  the  work  on  the  artesian  well  in  Colorado  j  for  proceeding  with 
the  experiment  in  the  colti  ration  of  the  tea  plant ;  for  conclading  the  in- 
reBtigation  into  the  mannfactore  of  sugar  from  sorghnm;  for  obaerra- 
tioiu  OD  the  existence  of  plnro-pneumonia  and  other  contagions  diseases 
of  animals,  both  in  this  country  and  in  those  English  ports  to  which 
American  cattle  are  exported;  for  oontinned  examinations  into  the  ue- 
ceacdties  and  opportunities  of  American  forestry ;  for  test^  of  textile 
fibers,  both  animal  and  vegetable}  for  a  scientific  investigation  of  the 
hatnts  of  insects  inj  orioos  to  vegetation,  and  of  the  best  methods  of  de- 
stroying them }  and  for  the  usual  work  of  the  various  divisions  of  the 
department  for  which  appropriations  had  been  made  by  Congress. 

I  have  endeavored  to  conduct  all  experiments  in  which  I  found  tiie 
department  engaged,  with  an  ardent  desire  to  bring  them  to  legitimate 
cooclosions,  in  the  spirit  of  an  investigator  and  not  in  the  spirit  of  an 
advocate. 

The  process  of  mannfacturing  sugar  fh)m  sorghnm  has  been  con- 
ducted by  the  best  skill  I  could  obtain  in  the  country,  under  the  eye  of 
experienced  chemists,  and  with  ample  and  somewhat  expensive  ma- 
chinery, ran  by  an  accomplished  and  foithfal  engineer. 

The  crop  was  gathered  with  the  greatest  possible  economy  of  time, 
labor,  and  expense,  and  the  work  was  carried  ou  with  as  much  expedition 
as  the  seasoa  would  allow.  The  result  of  this  work  will  be  found  imder  ' 
the  appropriate  head  of  this  coDununicatibn  and  iu  the  elaborate  report 
of  the  chemist  of  the  department. 

The  expenses  of  the  attempt  to  cultivate  the  tea  plant  in  Sontb  Caro- 
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Una  have  been  somewhat  cnrtailed,  irithoat,  however,  interfering  with 
the  proposed  experiment.  In  the  maimgement  of  this  enterprise,  I  have 
been  governed  largely  by  the  opuiious  of  the  accomplished  and  ex- 
perienced hortJcoltorist  of  the  depari^meiit,  Mr.  Saunders,  and  by  a 
proper  regard  for  economy  in  the  expenditure  of  the  money  appropriated 
for  this  purpose. 

A  thorougb]y8cientifLcandpracticalcoinmiBBioD,appoint«d with  great 
care  and  provided  with  instractlons  obtained  from  M^jor  Powell,  has 
examined  the  artesiui  well  now  in  prooesa  of  oonstruction,  and  has  ex- 
plored, under  the  rules  of  stnictaral  geology,  a  large  portion  of  the 
arid  regions  in  which  these  wells  m^y  be  valuable. 

A  veterinary  surgeon  has  been  sent  to  England  to  confer  with  the 
Privy  CoonoU  apon  the  exact  oonditson  of  American  cattle  lauded  in 
her  markets;  and  agents  and  experts  have  been  employed  to  ascertain 
all  facts  relating  to  the  existence  of  contagions  diseases  in  this  country, 
in  aocordance  with  appropriations  for  this  purpose.  And  while  these 
various  commissions  and  agents  have  been  employed  In  prosecnting  the 
work  assigned  them,  Che  work  of  l^e  various  dlvlsioos  of  the  depart- 
ment has  been  pioseouted  with  diligence  and  fldelity  by  those  into 
wh(»e  banda  it  has  been  committed. 

During  the  last  three  months  I  have  oonsidered  it  my  dnty  to  vfait 
various  important  agricultural  seotjons  of  the  conntry  on  occasions 
where  I  could  not  only  witness  the  exhibited  reaolts  of  the  fanners'  In- 
dostzy,  bnt  oonld  also  obtain  an  opinion  of  the  general  condition  of 
agricolture  and  the  poimlar  expectations  of  the  departxnent.  I  have 
been  especially  dealroos  of  ascertaining  the  sontoes  whence  the  depart- 
ment obtained  ltd  atatjsticsand  crop  retoma,  and  the  estimate  put  npou 
these  reports  by  those  interested  in  them. 

It  seemed  to  me  important  to  learn  how  fw  the  distribution  of  se«d 
by  the  department  had  improved  onr  old  crops  and  introdnoed  new  ones. 
I  have  been  anxlons  to  learn  what  breed  of  domestloated  animals  had 
been  introduced  wisely  and  increased  judiciously  and  profitably,  with  dne 
regard  to  quality  and  market.  For  these  observations,  I  have  visited 
Kew  Englmid,  lUinois,  Wisconsin,  Pennsylvania,  Tirginla,  Sooth  Car- 
olina, Maryland,  and  Georgia,  and  have  been  liberally  ftamished  with 
all  possible  means  for  pursuing  my  work. 

That  the  American  soil  is  producing  vast  crops,  at  the  hands  of  dili- 
gent and  intelligent  cultivators,  the  returns  of  the  markets  constantly 
beai*  witness ;  and  I  can  add  my  own  testimony  to  the  energy  and  skill 
with  which  this  work  is  performed,  even  under  the  discouragements  of 
drought  and  flood  and  frost.  I  have  found  the  agricultural  mind  of  the 
country  active  In  its  desire  to  obtain  the  best  knowledge,  and  to  exam- 
ine and  teat  all  the  best  methods;  and  I  have  been  especially  Impressed 
with  the  vast  opportunities  which  this  department  possesses  for  aiding 
the  development  of  oar  vast  resources,  and  for  accumolating  and  dis- 
tribntiug  information  upon  that  great  cluster  of  indnstrios  upon  the  suc- 
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cenftil  proeeention  of  which  the  prosperity  and  power  of  oar  eonntry  de- 
pends. Thiit  in  agricnltare  we  have  atill  grent  room  for  improvement 
every  one  moHt  be  aware  who  realises  that  a  large  proportion  of  oor  staple 
crops  is  as  yet,  as  it  were,  a  spootaneons  prodaction  of  the  earth,  and  that 
exhaosted  soils  are  abandoned  for  morefertile  regions  asthe  beat  method 
of  fanning. 

That  our  mono&ctnrers  have  bat  joat  commenced  their  career  (impor- 
tant as  they  are)  most  be  evident  to  him  who  remembers  that  fifty  years 
ago  they  had  hardly  an  existence,  and  that  a  producing  and  consuming 
popnlatioD  increases  here  at  the  rate  of  a  million  or  more  a  year.  That 
mnoh  may  yet  be  done  to  systematize  and  organize  the  prododng  and 
tnuuportiiig  bnsiaeBS  of  oar  eonntry  no  one  can  doabt  who  has  stadied, 
even  carelessly,  these  great  economic  questions.  And  I  am  oonfldeat 
that  an  railarged  and  well  endowed  and  well  arranged  department,  de- 
voted to  indoBtrial  Investigations,  will  commend  itself  to  those  who  are 
engaged  in  the  work  of  legislation,  apon  which  the  policy  and  practical 
operation  of  onr  government  depend. 

By  snrveys  of  the  great  unexplored  mineral  wealth  of  the  soathem 
slopes  of  the  Alleghanies;  by  more  carefhl  examination  of  the  Arming 
lands  of  the  government ;  by  supplying  recorded  data  of  onr  mannftict- 
nring  and  mechanical  productions;  byobtaining  moreaccnrate knowledge 
of  our  agricultoral  resonrces  and  capabilities ;  by  securing  all  the  possi- 
ble fhiits  of  indastrial  education,  and  recordinff  all  the  oondhiona  of 
labor;  by  parsniug  onr  eoientiflo  investigations,  in  which  the  Agrical- 
toral  Deputment  has  been  so  long  engaged,  with  increased  zeal  and 
endowment,  the  Government  of  the  United  States  may  take  its  stand 
unong  the  most  enterprising  and  prosperous  of  those  nations  !&  which 
departments  are  provided  and  snpported  for  every  purpose  Which  can 
possibly  increase  the  national  wealth  and  intelligence  and  stimulate  the 
national  enterprise. 

In  setting  forth  these  views,  I  do  not  overestimate  the  value  and  Im- 
portauoe  of  a  department  devoted  to  agrioultoxe  and  the  industries  that 
stand  arouiid  it  and  depend  apon  it  for  existence,  nor  do  I  exaggerate 
the  pictnre  of  tiiat  organization  which  will  oltimately  be  established  in 
accordanoe  with  the  legislative  wisdom  of  the  land,  guided  by  the  de- 
autDds  of  an  intelligent  and  prosperous  people,  who  will  spare  no  effort 
to  make  this  country  equally  distinguished  for  prosperity  And  that  cul- 
tivation which  idways  attends  the  march  of  industry. 

For  the  purpose  of  bringing  the  department  into  immediate  confer- 
enoe  with  the  various  institutions  organized  to  develop  the  agricultnre 
<rf'  the  ooontry,  I  have  called  delegate  conventions,  composed  of  repre- 
sentatives of  the  State  societies  and  the  colleges  founded  on  the  land 
grant  of  Congress,  to  meet  at  Washington  in  Januaiy  next,  and  have 
assigned  to  each  convention  one  oC  the  following  topics  for  considera- 
tion, viz:  Agricultural  educntion,  as  promoted  by  societies  and  conr^ed 
brcoDeges;  Animal  ladostry ;  Horticulture;  Cereals  and  Grasses.    I 
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have  also  called  a  oonveatioa  of  cotton  planters,  which  met  at  Atlanta 
If'ovember  2.  io  connection  with  the  admirable  indastnal  expoaitioii 
there,  and  considered  the  cotton  cultare  and  general  agricnltare  of  the 
cotton  States.  During  my  visit  to  Atlanta  my  attention  was  called  to 
a  most  remarkable  exhibit  of  the  crops,  woods,  mineral  prodnots,  &0., 
of  a  section  of  our  country  south  of  the  latitude  of  Washington,  for- 
nished  by  many  railroads  in  that  section,  as  an  illustration  of  the  re- 
Boorees  which  aboond  there.  I  have  not  seen  in  this  country  a  more 
valuable  representative  and  illustrative  exhibition  of  our  natural  wealth, 
and,  impressed  with  the  idea  that  the  examination  of  these  products 
would  imprasa  the  mind  of  all,  native  and  foreign,  who  might  see  tlLem, 

1  have  requested  the  parties  having  them  in  ohtu^  to  bestow  them 
upon  tlte  Agricnitnral  Department  for  proper  arrangement  and  pablic 
observation.  I  am  happy  to  say  that  Beveral  of  the  roads  which  have 
made  the  ooUectaona  have  complied  with  my  request,  and  I  hope  to  be 
able  to  exhibit  in  the  departsnent  this  most  important  display  of  8(»ne 
portions  of  that  iadostry,  to  develop  which  the  department  iteelf  was 
organized. 

Of  the  work  of  the  various  divisions  in  the  department,  I  submit  the 
followiDg  concise  statements: 

DinSION  OF  QABDENS  AND  QBOUNDS. 

The  distributions  daring  the  year  have  embraced  over  100,000  plants 
of  various  kinds.  Large  quantities  of  the  hardiest  varieties  of  the  for- 
eign grape  have  been  sent  to  Texas,  Florida,  and  others  of  the  Southern 
States,  with  good  promise  of  snccesa. 

The  distribntiou  of  tea  plants  has  also  been  continued,  and  prepara- 
tions are  in  progreas  for  a  more  liberal  supply  of  tea  seeds,  so  that  the 
efforts  to  farther  the  intruduction  of  this  imiwrtant  crop  may  be  main- 
tained. 

The  purposes  of  the  experimental  grounds  can  never  be  ftilly  realized 
until  &cilitieB  are  secured  for  extending  the  work  in  various  soitable 
localitiee.  The  department  is  constantly  subject  to  demands  from  Oali- 
fomla,  Florida,  and  similar  climatic  sections  for  plants  of  eemi-tropical 
eoantries.  The  most  important,  perhaps,  of  these  requests  are  those  for 
oranges  and  lemons,  and  for  otlier  spedes  of  the  citrus  &mily.  In  the 
climate  of  Washihgton  the  propagation  of  semi-tropical  plants  is  neces- 
sarily confined  to  gloss  structures ;  and  although  several  thousands  are 
annually  produced,  the  number  is  totally  inadequate  to  meet  the  wants 
of  correspondents  or  make  animpression  uponthe  progress  of  this  branch 
of  coltnre.  With  a  propagating  establishment  in  an  orange-^wing  cli- 
mate, operations  oonld  be  conducted  on  an  extensive  scale,  similar  to 
that  practiced  in  regard  to  peaches,  apples,  and  other  hardy  fruit  trees 
in  the  liTortliem  Stetes,  and  to  an  extent  more  in  accordance  with  the 
requirements  of  the  conntry. 
-  Propagation  would  not  be  confined  to  the  orange  itoiily ;  many  other 
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demi-tropical  plante  require  ^tteotion.  The  pine-apple,  bftnana,  gnava, 
chocolate,  cimiainoD,  coffee,  tea,  pepper,  ginger,  arrowroot,  and  man; 
fiber-prodacing  and  starch-yielding  plants  might  l)e  mentioned  ae  being 
^together  worthy  of  careful  experimental  cnltare  or  for  propagation. 

Bat  the  valae  of  sach  an  establishment  is  not  conflned  to  the  propa- 
gation of  plants  only.  There  are  namerons  qneations  of  macb  moment 
which  can  be  answered  only  from  the  resnlts  of  well-directed  and  (doaely- 
condocted  tests.  The  &ct8,  as  welt  as  the  principles  inTolved  in  the 
systematic  rotatation  of  crops,  rest  in  comparatiTe  obsonrity ;  but  little 
is  known  aboat  it,  except  that  it  ia  a  practice  absolutely  esaenlsal  to  pro- 
fitable coltnre.  The  same  remarks  apply  in  regard  to  the  value  of  chang- 
ing eeeda  &om  one  soil  and  climate  to  anotlier  soil  and  climate.  It  is 
well  known  that  results  follow  snch  changes,  sometimes  favorably  and 
sometiines  nnfavorably ;  bat  how  &r  these  are  inflnenced  by  soil  alone, 
by  climate  alone,  or  their  combination,  has  not  reached  a  decision  of 
practical  applicability. 

AH  of  our  cultivated  plants  have  mn  into  nnmeroos  varieties,  many 
of  them  comparatively  worthless,  and  many  others  of  local  value  only, 
w  of  limited  special  utility ;  it  is  therfrfore  a  matter  of  much  importance 
to  acquire  a  thorough  and  exact  knowledge,  as  ihrns  pf  aaticable,  of  tiieir 
respective  values,  and  this  can  only  be  secured  by  comparative  tests 
where  all  are  cultivated  under  similar  conditions  in  similar  climates. 

Hie  results  of  such  tests  will  also  indicate  the  line  of  operations  to  bo 
pursued  in  improving  by  crossing  or  by  hybridizing  varieties  combining 
spedal  values ;  this  is  a  most  important  work,  and  if  properly  condncted 
cannot  £ail  inreaching  results  of  great  valae.  But  to  reach  Uieee  results 
will  reqnixe  several  operative  points,  oarefblly  selected  so  as  to  emlxrace 
distinct  regions  for  purposes  of  interohange  of  crops,  &c. 

The  subject  is  one  of  immense  importance  and  might  be  elaborated 
in  extensive  detaiL  What  has  been  said  above  merely  outlines  some  of 
the  work  which  may  occupy  attention  on  experimental  grounds. 

BOTAinOAI.  DTVISIOH. 

During  tJie  yeu  past  the  botanist  has  continued  the  work  of  his 
division  as  thoroughly  as  circumstances  would  pennit. 

His  attention  has  been  largely  employed  in  the  necessary  investiga- 
tions for  the  proper  classification  of  the  plants  in  the  herbarium. 

Extensive  additions  have  been  made  during  the  year,  cbiefiy  of  plants 
bom  California  and  the  Western  Territories.  A  valuable  collection  of 
title  plants  of  Southeastern  Texas  and  the  adjacent  parts  of  Mexico  has 
also  been  procured. 

Theseplants,however,BtiIl  remain  in  the  original  packageSfOn  account 
f)(  the  withdrawal  of  the  customary  assistance  which  has  been  employed 
io  the  pr^wration  and  moimting  of  the  specimens. 

The  work  of  describing  and  delineating  grasses  for  the  annual  report 
baa  been  continued.    More  extended  and  practical  results  might  be 
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RDtidpatetl  nith  respect  of  the  cultivation  of  onr  native  grasaes,  by 
observations  and  invustigations  in  tbe  lield,  whioh  are  not  nt  present 
provided  lor, 

Buring  tbe  past  two  or  tliroe  years  botanical  investigation  in  differeat 
parts  of  our  country,  and  especially  in  tlie  nev  States  and  Territories, 
has  been  nnusually  active ;  many  netr  species  liave  been  disoovered  and 
a  better  knowledge  of  many  others  has  been  obtained.  All  that  is  vaJ- 
nable  in  the  collection  of  these  investigators  should  be  procured  at  the 
earliest  opportunity  and  added  to  the  herbariam,  in  order  that  tbe  de- 
partment may  have  the  means  of  answering  any  inquiries  respecting  the 
vegetable  productions  of  the  country. 

The  herbarium  contains  a  representation  of  about  nine-tenths  of  all 
the  plants  at  present  known  as  oatives.  A  portion  of  this  number,  bow- 
ever,  are  imperfect  specimens,  which  require  replacement  aa  soon  aa 
good  and  characteristio  specimens  can  be  procured. 

The  value  of  the  herbarium  is  not  limited  to  its  uses  in  cooDeotion 
with  this  department.  Inquiries  sometimes  occur  fittm  the  Patent  Office 
and  other  departments  relative  to  plants  which  have  medicinal  or  eco- 
nomic properties.  Witbiu  a  few  years  a  con^derable  namber  of  Cali- 
fornia plants  haVe  gradually  assumed  importance  as  standard  medical 
remedies,  and  others  for  various  economic  properties,  and  it  is  certain 
that  as  our  vegetation  becomes  better  known  still  other  valuable  addi* 
tious  to  the  arts  and  sciences  will  be  obtained  from  that  source. 

moBosaopioAL  Dnnsioir. 

Uoring  the  past  year  the  microecopist  has  made  many  investigations 
relating  to  plant  and  animal  diseases,  with  a  view  of  providing  remedies. 
Fruits,  vegetables,  and  food  adulteration,  inolnding  butter  and  oleomar- 
garine, milk,  "poisoned  cheese," diseases  of  wheat,  orange-tree  mst,  pear- 
leaf  rust,  y^lows  of  peach,  and  diseases  of  the  foliage  of  various  trees, 
have  engaged  his  attention.  He  has  also  made  many  specimens  of  mi- 
croscopical slides,  illustrating  animal  diseases.  He  bus  discovered  new 
and  effectual  methods  of  distinguishing  the  fats  of  various  animals  and 
vegetables  from  each  other  promptly  and  decisively,  by  whioh  means 
butter  and  oleomargarine  aro  distinguished  at  once  from  each  other. 

For  several  years  past  many  correspondents  have  urged  nprai  the 
department  the  necessity  of  publishing  information  on  tbe  edible  mush- 
room of  the  United  States.  To  this  end  the  microscopiet  has  prepared 
fur  pubhcation  a  series  of  twelve  typical  plates  iu  natural  colors,  with  a 
full  and  instructive  statement  of  their  character,  habits,  and  habitats, 
together  with  the  most  reliable  and  improved  methods  of  preparing 
mushrooms  for  the  table. 

His  microscopical  investigations  have  also  comprised  the  search  for 
trichinsein  the  swine  desh  of  the  Wasbingtou  markets — an  animal  para- 
site found  in  the  muscles  of  animals,  and  sometimes  in  man,  produoing 
death  by  its  presence — but  in  no  case  has  a  trace  of  their  presence  been 
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fbmid  in  the  fluh  of  swine  sold  in  this  city,  althongh  fimnd  in  Bpect- 
mens  sent  from  diatiuit  parts  for  micnwoopioal  iDvestig^OD. 

HUenmevpiaal  ioTestigations  have  also  been  made  for  other  divisions 
of  this  department. 

oHEsaoAL  smaioN. 

Sinoe  the  completion  of  the  work  reported  In  the  annual  report  of  the 
depmtment  for  the  year  1880,  the  following  investigatioiiB  and  analyses 
iutre  t)een  accomplished  in  the  chemical  dirision : 

Analyses  of  67  marls,  47  ores,  &c.,  2  mineral  waters,  9  soils,  11  fertil- 
izers, 1  medicinal  plant,  4  somacs  for  tannin,  and  d  mtscellaneons 
analyses,  making  in  all  140. 

Besides  the  above,  there  have  been  made  1,858  analyses  of  saccharine 
joices,  simps,  and  sagars ;  the  greater  part  of  these  being  the  expressed 
Joices  &om'  thirty-eight  varieties  of  sorghnm,  and  eight  varieties  of 
maize,  grown  apon  the  department  grounds. 

A  portion  of  the  force  of  the  diviaion  has  been  occupied  in  making 
rimp  on  a  small  scale  from  sorghnm  and  maize,  and  a  report  of  these 
operations,  together  with  the  report  of  the  namerous  analyses  of  the 
cane  joices,  carried  on  in  the  laboratory,  will  be  sabmitted  as  soon  as  It 
is  possible  to  complete  final  averages,  tabular  statements,  &c.,  which 
work  is  being  prosecnted  as  rapidly  as  is  possible  with  the  force  engaged. 

Several  other  investigations  of  mach  importance  are  in  progress, 
wnong  which  may  be  meotioDed  the  analyses  of  grasses  and  varioas 
fteding  materials,  which  are  being  carried  ont  with  a  view  to  determine, 
as  aocnrately  as  possible  by  the  modes  of  analysis  at  present  in  nse,  the 
actnal  nutritive  value  of  all  the  agricnltnral  food-materials  in  the  diflTer- 
ent  oonditionB  in  which  they  are  sold  and  fed.  For  this  purpose,  a 
large  and  representative  collection  of  samples  has  been  made  and  care- 
folly  prepared  for  analysis. 

Agmn,  extensive  work  on  the  question  of  analysis  of  commercial  fer- 
tilizeis  is  progressing.  The  fl^portance  of  the  adoption  of  a  uniform 
method  of  fertilizer  analysis  by  all  the  official  chemists  of  the  country 
can  scarcely  be  overestimated.  The  sobject  has  already  occupied  nearly 
the  entire  time  of  three  conventions  of  agricnltnral  chemists,  held  in 
Washington  and  Boston  in  1880,  and  in  Cincinnati  in  1881.  Tbe  method 
adopted  at  the  latter  meeting,  and  at  present  in  use,  is  only  provisional. 

Among  other  subjects  that  have  been  awaiting  attention,  is  an  exam- 
ination of  certain  lands  which  injuriously  affect  the  growth  of  the  cotton 
plant  and  orange  tree.  The  same  has  )>een  earnestly  requested  of  the 
department  for  a  long  time,  as  has,  also,  a  series  of  exhaustive  analyses 
of  onr  cereals,  more  especially  of  com  and  wheat,  connected  in  the  latter 
case  with  experimentfi  as  to  their  milling  properties  and  the  bread-mak- 
ing qoallties  of  the  floor  obtained  therefrom. 

SNIOHOLOQICAI.  DIVISION. 

The  principal  work  of  the  past  year  in  this  division  has  been  in  rela- 
tkn  to  the  scale-insects  or  bark  lice  (fiunily  Coeeidae)  which  so  senoosly 
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afifect  most  hiuds  of  flroit  treee.  It  grew  oat  of  the  special  investigft- 
tion  of  the  insects^ecting  the  orange  begun  by  Profeaeor  Bilt^  in  1878, 
as  it  waa  found  tbat  the  chief  enemies  of  citnia  fruits  were  scale-insects. 
So  little  attentioa  had  been  given  to  this  family  in  the  United  States, 
however,  that  the  InvestigationB  natoraily  broadened  so  as  to  include 
all  Bcale-iosects  affecting  ooltivated  plants,  aad  the  forthconung  report 
of  the  entomologist  for  the  year  1880  is  chiefly  devoted  to  the  considera- 
taon  of  these  insects.  It  contains  a  general  review  of  their  characters ; 
Important  discoveries  as  to  their  habits  and  mode  of  development ;  a 
consideration  of  the  most  available  meansof  destroying  them  j  a  special 
report  on  the  parasitic  checks;  and  descriptions  'of  many  new  species. 
Yarions  other  insects  of  economic  importance  are  likewise  treated  of  in 
t^'at  report,  especially  such  as  affect;  the  sagar-cane  and  corn. 

The  increased  appropriation  given  to  this  division  by  the  last  Con- 
gress has  afforded  the  means  for  greater  activity  in  the  more  practical 
field  work  of  the  division,  tmd  special  agents  are  engaged  thereat  in 
varions  parts  of  the  country.  Particular  attention  is  being  paid  to  the 
insects  ityurionsly  affecting  the  chief  staples,  as  com,  wheat,  rice,  sngar- 
cane,  and  also  to  those  affecting  fruit  trees  and  vegetables. 

The  United  Stetes  Entomological  Commission,  which  has  done  excel- 
lent work  nnder  the  Interior  Department,  is,  by  late  actioa  of  Congress, 
now  connected  with  this  department — a  connection  eminently  appro- 
priate. The  commission  is  at  work  on  its  third  report ;  a  revised  and 
enlarged  edition  of  Professor  Biley's  report  on  the  cotten  worm  is  also 
being  prepared,  and  a  bolletin  on  forest-tree  insects  by  Dr.  Packard  is 
in  press  and  nearly  ready  for  distribntion. 

The  special  investigation  of  the  insects  affecting  the  cotton  t^op  is 
being  actively  carried  on,  particularly  in  its  more  practical  bearings, 
and  moetvalnable  discoveries  have  been  made  in  mechanical  details  and 
principles  that  lessen  the  cost  of  protecting  the  crop  and  simplify  the 
necesaaiy  machinery.  * 

Becognizing  the  importance  to  onr  Western  fanners  of  acquiring  data 
apon  which  to  predicate  as  to  the  probable  action  of  the  Kooky  Monn- 
tain  locnat  in  1882, 1  have  had  an  agent  specially  engaged  under  the 
direction  of  the  entomologist  to  gather  such  data  in  the  permanent 
breeding  grounds  of  this  pest,  lying  for  the  most  part  in  the  thinly  set- 
tled regions  of  the  Northwest.  Bemembering  the  incalculable  loss  and 
suffering  which  this  insect  entailed  between  the  years  1873  and  1877 — 
losses  which  largely  helped  to  prolong  the  commercial  depression  of 
that  period — this  information  seems  to  me  of  sofKoient  moment  to  war- 
rant annual  observations  of  a  more  extended  nature.  There  is  an  in- 
creasing interest  manifested  in  the  work  of  this  division,  quite  out  of 
proportion  even  to  the  rapid  increase  in  agricultnral  production,  and 
largely  due  to  the  greater  attention  now  paid  to  applied  sdence  in  our 
educational  institutions  and  to  increased  facilities  for  intercommunica- 
tion.   The  correspondence  of  the  division  is  so  large,  and  the  requests 
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for  special  infiwmatioii  from  all  parts  of  the  country  so  nTurieToos,  as  to 
absorb  too  moch  of  the  time  of  the  division ;  an  increased  clerical  force 
and  assistanoe  are  imperative.  In  order  to  relieve  the  division  of 
moch  repetition  in  the  replies,  the  entomologist  will  soon  begin  to  pre- 
pue  a  series  of  vell-illnstrated  bulletms,  each  treating  of  one  of  the 
more  important  of  the  insects  injorioos  to  oar  agricolture,  and  of  sach 
ecmytmient  form  and  size  as  to  be  cheaply  and  readily  mailed.  A 
bibliography  of  economic  entomology,  which  has  been  commenced,  will 
also  facilitate  this  labor,  as  it  will  contain  a  digest  of  whatever  has  been 
published  np  to  the  present  time,  and  a  critical  synopBis  of  remedies 
duly  dashed. 

SESD  DISTBIBTTTIOir. 

ToMlar  latemeiU  »iotoing  the  quautOy  and  Uad  ^  tttdt  ituted  from  tAs  tted  AeMm, 
Jftp^rlwitnt  of  Agrioiilture,  nnder  the  general  and  epeaial  apprvvmtion  aei  from  Jvly  1, 
laSO,  lo  J»m«  30,  1U81,  iiK^vriM. 


mCTBa 


U,0S3 


ImIsu' 


S8S 

a,  MO 

M 

?» 

so.sn 

l(l,77« 
18,077 


Dictzed  by  Google 


14     BEPOBT  OF  THE  COHHISSIOVBB  OF  AORICULTn&E. 

8tat«meHl  thiHiif  He  qvatMtg  and  Hud  »/  tetdt  Imuad  ijr  like  Dtpmrtmmi  vf  AgriMttmr^  to 
State*  and  TtrHlorUt  ravagtd  bg  gnmlioppen,  Mmder  iptdal  appn^rialion  by  CcngrtM  of 
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STATISTIOAI.  DmSIOIT. 

Tbe  statistical  di\ision  of  the  departmeDt,  with  a  woTkiDg  force  quit« 
too  small  for  tlie  broad  field  which  it  is  designed  to  occapy,  has  con- 
tinned  duilug  the  past  year  its  plan  of  cropreporting  which  was  inoog- 
nrated  early  in  the  history  of  the  department. 

It  has  also  collated  cnrrent  records  of  ofBcial  boardti,  commercial 
organizations,  and  voluntary  associations  which  hold  relationship  witb 
ftgricnltnre,  or  with  the  distribution  and  sale  of  its  prodncts.  As  here- 
tofore, it  has  attempted  to  supply  the  public  demand  for  such  informa- 
tion in  syatomatjc  form,  through  published  reports;  the  commercial  and 
agrlcaltnral  press;  and  in  response  to  requests  of  departments,  boards, 
societies,  and  individoal  pablicists. 

This  is  a  work  of  constantly  enlarging  importance,  In  a  field  that  is 
continental,  with  population  rapid^  increasing  and  production  awelling 
instill  higher  ratio.  It  is  a  work  demanded  by  the  producer  who  would 
know  where  to  find  the  best  markets  and  highest  prioes;  by  the  oon- 
Bumer  who  woold  seek  abundance  at  a  cost  wiUiin  his  means,  and  with- 
out extortionate  exactions  of  the  carrier  and  tbe  middlemen;  and  by 
the  legitimute  dealer  who  seeks  protection,  as  does  the  farmer,  against 
tbe  piratical  course  of  the  reckless  speculator.  It  becomes  a  necessity — 
an  imperative  daty,  when  opportune  falsehood  is  able  in  a  single  day  to 
wrench  millions  &om  the  grasp  of  prodncers — ^that  the  government 
should  forewarn  and  forearm  the  maltitndes  which  represent  its  founda- 
tion industry. 
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TbU  piotection  tbe  atatistioal  dirision  of  the  department,  if  properly 
oiuipped  Mid  admJDiAered,  can  effectually  accord. 

To  oommand  pablic  ooDfldeoce  and  reapect,  to  accompliah  resulta 
oommeDsaiste  io  any  good  degree  with  the  importance  of  the  work  to  be 
done,  enlarged  means  and  fiicilities  are  an  imperative  necessity.  Tbe 
provision  hitherto  madt  for  this  branch  of  the  department  service  has 
exceeded  that  accorded  by  a  State  legislature  to  its  board  of  agricoltore 
for  a  similar,  though  more  limited  parpose,  yet  the  difiEerence  bears  no 
proportioQ  to  the  relative  breadth  of  territory  occupied.  The  record  of 
cuirent  production  and  of  the  meteorological  and  economic  flnutaatioDS 
vhich  constantly  modify  it  tbronghoat  thirty -eight  States  and  ten  Ter- 
ritories, is  of  sufficient  importauce  to  call  for  ample  means  and  nnremit- 
tlng  endeavor. 

The  time  has  arrived  when  the  crop-reportiog  system  should  be  made 
more  thorongh  and  accurate  and  its  results  should  be  communicated  to 
the  pnblie  at  the  cariiest  poiisible  moment,  A  synopsis  of  such  results, 
famished  to  the  preas  by  telegraph,  should  command  general  publica- 
tion throughout  tbe  country  in  advance  of  the  full  printed  re[>ort  for- 
warded by  mail.  The  co-operation  of  statistical  authorities  of  States 
tending  to  uniformity,  and  inspiring  increased  public  confidence,  may 
be  a  possible  consummation,  as  it  is  one  greatly  to  be  desired  if  practi- 
cable. 

In  several  States  this  service,  modeled  upon  tbe  plan  of  the  depart- 
ment, tiiroDgh  manifest  aud  profitable  efdciency,  has  gained  a  strong 
local  hold  upon  the  coufidence  and  regard  of  farmers  and  legislators. 

While  this  system  has  thus  been  adopted  in  several  States,  and  is 
already  in  operatioa  in  some  Knropeau  conutries,  its  methods  may  possi- 
bly be  improved,  and  its  work  may  certainly  be  rendered  more  thorough 
by  fuller  information,  and  ampler  elaboration  and  test  of  ocouracy,  thus 
leading  to  more  uniformly  reliable  results.  Its  voluntary  work,  by 
thonsands  of  public  spirited  farmers,  should  receive  all  practicable  con- 
sideration and  acknowledgment,  and  no  reasonable  expense  should  be 
spared  to  complete  requisite  data,  and  fodlitate  cousolidatiou  and  em- 
bodiment in  accurate  resnlte. 

Th«  marketing  of  surplns  production  in  Europe,  which  is  yefu'ly 
assuming  increased  importance,  makes  it  necessary  to  obtain  prompt 
and  trustworthy  information  of  carreut  crop  reports  of  the  world,  and 
especially  of  European  ooantries. 

This  depatrtmeut  has  already  done  something  in  this  direction,  yet 
more  remains  to  be  done  in  obtaining  systematically  and  frequently  the 
Gonditioa  of  foreign  crops  and  results  of  foreign  harvests. 

While  tlie  changing  area  in  special  crops,  their  current  condition  in 
the  growing  season,  and  their  harvest  outcome  bold  prominent  place, 
tbe  whole  Held  of  statistical  investigation  in  scientific  and  practical 
Bgrieoltore  may  be  explored. 

He  niatiotm  of  labor  to  proprietorship  and  production,  the  prices  of 
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lands  and  prodacts,  tho  pecnliar  adaptation  of  iodofltiiea  to  loo^taes, 
the  rate  of  development  of  new  and  promismg  kidastries,  and  indeed 
tlie  collection  and  co-ordination  of  all  foots  representing  the  statoB  or 
the  progress  of  agricnltnre  come  properly  witliin  tlie  province  of  tbis 
branch  of  the  department  reserve. 

FOBESTBT. 

The  vast  and  increasing  importance  of  the  subject  of  forestry  haa  led 
to  tho  e»tablishment  of  a  distinct  division  in  the  departmrat,  to  be  ex- 
clnsively  devoted  to  snch  investigations  of  the  subject  as  viU  tend  to  . 
the  follest  development  of  the  resources  of  the  conntir  in  that  respect ; 
the  discovery  of  the  best  methods  of  management,  and  the  preservatioa 
of  our  wasting  forests,  and  the  maintenance,  in  all  its  bearings,  of  the 
universal  interest  involved  in  that  industry. 

In  furtherance  of  this  design  an  agent  of  the  departUent  is  now  on  a 
visit  to  different  countries  of  Europe  for  the  purpose  of  investigating 
the  organization,  working,  and  previous  condition  of  experimental  for- 
est stations,  schools  of  forestry,  private  tree-planting,  and  the  tud  af- 
forded by  governments  to  the  business  of  forestry. 

ARTESIAN  WBLL8. 

By  an  act  of  Congress  approved  June  18, 1880,  it  was  provided^ 
That  with  a  rlen  to  the  raoUuation  of  the  arid  and  waste  lands  lying  in  aertkin 
Western  8tat«e  and  Tenitories,  the  Commiadoner  of  Agrionltnre  ie  huroby  anthoticed 
to  ooutract  fbr  the  sinking  of  two  artesian  Weill  on  the  plains  eaet  of  the  Rocky  Honnt- 
ains;  said  wella  are  to  be  sunk  at  anch  places  as  the  Commisslonei  of  A^oolture 
shall  designate.  ■  •  ■  The  earn  of  |30,000  is  hereby  appropriated  to  oairy  out  tho 
objects  of  this  proTirion;  tho  HamB  to  be  disbnned  nndet  saoh  roles  and  regnlationa 
as  the  Commissioner  of  Agrionltnre  shall  pnocribe. 

Acting  under  this  provision  my  predecessor  in  office  proceeded  to 
make  an  examination  of  tiie  arid  country  lying  on  the  eastern  slope  of 
the  Bocky  Mountains  in  Colorado,  and  selected  for  the  first  trial  well  tho 
arid  plain  a  few  miles  fix>m  the  Arkansas  Biver,  adjoining  the  military 
reservation  of  Fort  Lyon. 

On  my  accession  to  otBce  an  examination  showed  that  on  June  30  this 
well  had  been  bored  to  the  depth  of  460  feet,  at  an  expense  of  (18,353.55. 

By  an  act  of  Congress  approved  March  3, 1881,  an  appropriation  of 
$10,000  was  made  "  For  the  reclamation  of  the  arid  and  waste  lands 
lying  in  certain  Western  States  and  Territories." 

Bealizing  that  the  success  of  the  well  at  Fort  Lyon  was  not  commen- 
surate with  its  cost,  and  believing  that  the  continuance  of  the  work 
would  absorb  the  additional  appropriation,  without  practical  result,  I 
ooncladed  to  have  an  intelligent  scientiflc  survey  made  of  the  country 
to  be  beneftted,  and  an  examination  made  of  the  well  at  F<nt  Lyon. 
After  conference  witii  Prof.  J.  W.  Powell,  Director  of  the  United  StatM 
Geological  Survey,  I  ^pointed  Prof.  C.  A.  White  and  Pro£  Samncl 
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Aoghey,  both  ominent  geologists,  with  instnu^tions  to  visit  thr  wi>il  at 
Fort  Lyoa,aDd  to  exploretlie  eastern  sloi>e  of  the.  Itocky  Mouutniiis  with 
ariewto  determine  proper  sites  for  the  loualiuii  of  wdb  in  future, 
should  such  be  the  pleasure  of  Congress. 

Hon.  Horace  Beach,  of  Wisconsin,  a  gcntlemnn  of  largq  oxpoririiro 
in  inking  wells,  wsut  aiibseqaentlj  added  to  Uic  commission.  Those 
gentlemeD  took  the  field  in  the  latter  part  of  August  and  prosecutoil 
their  labors  as  long  as  the  season  woold  allow.  A  preliminary  reimrt 
of  this  commission  accompanies  this  (Appendix  A). 

Acting  opoa  the  information  contained  in  tlio  report  of  those  gentlo- 
*  men,  that  the  well  was  not  located  in  a  section  of  cotuitry  geologically 
promifiing  sacuess,  1  have  suspended  work  upon  it  for  the  [Present. 

AOSICULTDRE  OP  THB  PAGIFia  BLOPB. 

D;  act  of  Congress  approved  March  3, 1881,  an  appropriation  was 
made  of  $5,000,  "to  enable  the  Commissioner  of  Agricolture  to  pro- 
cure and  pnblisli  data  touching  the  i^ricultarsl  needs  of  that  portion  . 
of  the  United  States  lying  west  of  the  Rocky  Moontains." 

To  cany  ont  this  provision,  I  appointed  Prof.  E.  W.  Hilgard,  of  the 
State  Agricaltnral  College  of  California,  Hon.  Robert  W.  Furnas,  of 
Nebraska,  and  Hon.  T.  C.  Jones,  of  Ohio,  commissioners,  with  instruc- 
tions to  investigate  and  report  upon  the  cultivation  of  tlie  grape  on  the 
Pacific  coast,  and  especially  the  inducements  offered  by  tl)e  soil  and 
dimat«  of  New  Mexico  for  vine  culture  in  rofercuce  to  supplying  the 
market  with  valuable  grapes,  wines,  and  raisins;  to  report  upon  the 
uimal  indostries  of  that  section,  and  to  exaiiiiue  anc]  report  upon  the 
agricoltural  methods  prevailing,  and  the  general  uiauagemont  of  laud 
for  hoiticoltoral  as  well  as  agricultural  purposes. 

This  commission  took  the  field  in  the  latter  part  of  August,  and  I 
fihatl  have  the  pleasure  of  laying  their  report  before  Congread  early  iu 
January. 

EXAMINATION  OP  WOOLS  AND  ANIMAL  riBERS. 

The  work  of  examination  of  wools  during  the  piist  yeiir  ha.s  Iteen  nl- 
most  exclosively  devoted  to  the  continuation  of  the  tueasuroiiu-iit  of  the 
fincoesB  of  the  fibers,  and  the  mathematical  calculations  necessary  to  the 
prcseatation  of  the  results  iu  such  form  that  they  may  be  readily  imdor- 
stood  by  all  interested  in  the  woolen  industries,  in  cveiy  part  of  the 
world,  whether  they  be  producers,  dealers,  or  mannfacturers. 

It  is  difficnlt,  by  a  written  description,  to  make  one,  unacquainted  witli 
I  the  methods  necessarily  involved  in  the  accurate  execution  of  this  work, 
comprehend  the  amount  of  tedious  and  patient  labor  required,  but  an 
ipproximate  idea  of  it  may  be  obtained  from  the  fact  that  it  ban  been 
D€oessary  to  make  with  the  microscope  at  least  75,000  iudiridaitl  inean- 
iu«moots  of  fibers,  the  immediate  results  of  which,  to  si*urc  the  mururncy 
lieared,  were  of  necessity  relative,  so  that  each  one  liad  to  be  i-educod 
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by  calculntioD  to  tlie  absolute  standard.  Wo  hare  thus  measured  in 
all  about  600  samples  of  wool  of  differeut  (inalitiea,  makiug  altogether 
about  2,100. 

An  interesting  feature  of  our  work  is  found  in  the  fact  that  through  the 
conrtesy  of  Mr.  William  G.  Markham,  secretary  of  the  Hational  Associa- 
tion of  Wool  Growers,  we  have  been  able  to  make  measurements  of  woola 
from  Gtermany,  graded  by  one  of  high  authority  on  the  subject  of  the 
German  system  of  clasaiflcation,  so  that  we  are  able  to  present  authori- 
tative figures  for  the  comparison  of  the  fineness  of  oar  own  wools  with 
the  celebrated  products  of  the  old  world.  ^ 

In  this  comparison  we  find  that  many  of  our  maqnfacturers  are  at  fkiilt, 
when  they  oomplain  that  it  is  impossible  to  obtain  in  this  country  wools 
of  the  fineness  required  in  the  best  work.  It  enables  us  to  confideutly 
affirm  that  it  is  possible  to  produce  iu  the  United  States  as  fine  wools 
as  can  be  produced  in  any  other  partof  the  world;  and  further,  that  the 
fineness  of  the  products  of  the  Saxouy  and  Spanish  merinos  have  not 
deteriorated  since  their  introductiou  te  this  country,  wherever  the  main- 
tenaiice  of  this  quality  has  been  kept  in  view  by  the  breeders. 

Examination  of  tlie  felting  properties  of  the  wools  has  nnt  yet  beeu 
begun,  because  our  time  has  thus  far  been  fUlIy  occnpied  with  the  work 
connected  with  tlie  measurements  of  fineness,  aud  of  the  tensile  strength 
and  of  some  of  the  mechanical  difiiculties  involved,  requiring  the  cod- 
struction  of  special  apparatus,  both  to  facilitate  and  hasten  the  opera- 
tions, as  well  as  to  insure  perfect  accuracy  in  the  results. 

This  apparatus  is  now  in  course  of  coustructiou,  aud  will  in  a  very 
short  time  be  put  into  actual  operation.  It  is  expected  that  this  branch 
of  our  investigation  will  give  exceptionally  interesting  data,  upon 
which  to  base  estimates  of  the  oommercial  aud  manufacturing  value  of 
the  wools  brought  to  our  markets.  In  the  measurements  of  the  tensile 
strength,  ductility,  and  elasticity  more  progress  has  been  made. 

A  large  number  of  samples  have  been  prepared  for  examination  of  the 
minute  structure  of  the  fiber,  as  modified  by  the  breed  and  the  conditions 
to  which  the  animals  producing  the  fiber  may  have  been  subject.  The 
limited  ohservations  that  we  have  made  iu  this  direction  indicate  that 
it  will  prove  an  important  field  of  inquiry,  aud  that  the  resnlts  that  are 
X>ossibIe  may  have  a  bearing  upon  the  determinations  of  the  purity  of 
any  given  breed  under  consideration. 

Our  report  upon  this  inquiry  will  be  accompanied  by  drawings,  illum- 
ti^ting  the  peculiarities  to  which  we  refer.  A  large  amonnt  of  labor  is 
still  necessary  for  the  completion  of  the  investigation  as  contemplated  by 
the  act  of  Congress  ordering  it.  The  work  is  being  pushed  forward 
with  all  due  diligence  and  rapidity,  and  it  is  hoped  that  provision  will 
not  only  bo  made  for  its  entire  completion,  but  that  we  may  be  enabled 
to  extend  oar  researches  to  wools  of  other  sections  of  the  country,  and 
produced  under  different  conditions  of  breeding,  feeding,  management, 
and  climate. 
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[  would  sofcgest  that  an  examination  of  cotton  fibers,  prodaoed  noder 
different  oouditiona  of  variety,  oaltnre,  soil,  and  climate,  sboold  be  lui- 
dertakeu  and  pro8eoiit«d  in  a  similar  manner,  and  there  can  be  no 
doubt  that,  if  the  suggestion  be  adopted,  the  reBolta  obtained  vill  be  of 
quite  as  gnatt  valne  to  the  cotton  indnstiy  as  those  we  have  already 
obtained  are  to  the  voolen  indnstry. 

The  results  of  the  proposed  examination  of  cottons  voiild  make  ad* 
ditioas  of  ail  entirely  new  character  to  the  literatore  of  the  fiber,  fbr  we 
know  of  no  investigations  looking  to  the  determination  of  the  tensile 
strength,  at  least.  And  there  is  just  now  a  very  favorable  opportunity 
tor  securing  the  material  for  examioatioQ  in  the  International  Ootton 
Exposition  being  held  in  Atlanta,  Qa.,  where  samples  &om  all  parts  of 
the  world  will  be  obtainable. 

OBAJ>B  CULTT7BE  AND  WIHB-UAEIKa. 

Daring  the  past  year  there  has  been  in  coarse  of  preparation  a  report 
upon  the  culture  of  the  vine,  and  the  manufacture  of  wine  In  Eorope, 
haviog  for  its  object  an  exposition  of  the  more  important  principles  upon 
which  this  great  industry  is  based,  and  npon  which  success  in  Its  prose-  . 
cation  depends. 

Hie  work  is  governed  by  the  idea,  that  for  wine-making  in  this  country 
it  is  better  for  those  desiring  to  enter  upon  this  branch  of  agricaltural 
indnstry  to  begin  with  inexpensive  methods  and  arrangements,  to  pro- 
duce large  crops  of  winea  of  medium  quality,  which  may  be  early  sent 
to  market  and  sold  at  low  prices,  and  thus  made  to  yield  quick  and 
profitable  returns,  rather  than  from  the  first  to  attempt  to  produce  winea 
of  high  grade  to  rival  those  of  the  more  celebrated  qualities  of  the  old' 
world.  The  latter  is  believed,  with  our  now  vineyarda,  conipafatively 
new  varieties,  and  general  want  of  knowledge  and  experience  uu  the  sub- 
ject, to  be  practically  impossible,  and  that  it  may  therefore  be  iiccepted 
as  a  general  mie  tiiat  it  is  better  to  devote  all  possible  energy  to  tlie 
prodactiou  of  good,  healthy  table  wines  for  the  present,  and  wait  for  tlie 
larger  experience  this  will  afford  and  the  accession  of  new  vaiii'tifs  to 
lead  to  the  production  of  wines  of  higher  grades. 

With  this  end  in  view  it  has  been  the  endeavor  in  the  prttpiiration  of 
this  rejiort  to  present  those  principles  of  vineyard  and  cellar  inntiace- 
mcnt,  as  may  tie  applied,  with  the  greatest  measure  of  ccoiiotiiy  and  tlio 
jn^ileft  probability  of  yielding  profitable  results.  It  is  hoi>ex1  tlini  tliix 
n*p<irt  will  be  completed  and  rejuly  for  publicatiou  eurly  in.I'ebiiiiin- 
uest. 

MAKUFACTUEE  OP  SUGAR  FROM  SOROHUM. 

''ongD'Ms  at  its  last  session  appropriated  the  sum  of  t'2'>,nt)ii  for  i>x. 
|N-iii)eri  of  machinery  and  apparatus,  labor,  &c.,  to  ooutinne  e!C|>miiieiirti 
io  the  muonfaotnre  of  sugar  from  Borghum  and  other  Miij^iir-proilud  ng 
pliuiti,  the  appropriation  to  be  mode  immediately  available.    JUy  piw^- 
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ecessor  bad  parchasM  the  machineiy  and  other  appamtos,  apiMinted 
several  additional  chemists,  and  made  contracts  with  parties  residing 
near  the  city  to  raise  the  sorghnm  cane  for  experiment.  Upon  aemim- 
ing  the  daties  of  the  office  I  found  growing  135  acres  of  sorghnm  cane, 
consisting  of  62  Tarieties.  One  of  the  &rms  on  vliich  this  cane  had 
been  planted  was  within  the  cit;  limits,  the  other  two  were  located  some 
distance  beyond  the  boundary.  Having  engaged  the  services  of  an 
expert  in  sngar-making,  who  had  been  highly  recommended  for  the  potii- 
Uon,  operationB  were  conunenoed  at  the  mill  on  September  26,  and  con- 
tmned  with  slight  iutermptions  nnttl  the  latter  part  of  October,  at  which 
time  the  supply  of  cane  became  exhausted.  Forty-two  acres  of  the  135 
planted  in  sorghum  were  overtaken  by  the  frost  before  sufficiently  ripe 
for  use,  and  the  crop  was  so  badly  damaged  as  to  be  regarded  as  unfit 
for  experiment. 

The  followiug  condeused  statement  glvea  the  resnlta  of  the  oporationa 
for  the  season ; 

Statetient  thoaing  amoiuil  iif  targJutm  camt  railed,  amount  auaut/aottmd  fnto  tugar  and 
tirvp,  and  to  ooit  of  raiting  and  tnanffaetur^. 

AoiMof  cone  passed  tbrongh  crush  in  g-miU IK).  5 

Viold  of  cime  per  acre  m  potrnds 4,903 

Pounds  of  cane  crashed 458,444 

Gallons  of  J  uioe  oblaiuod  After  defecation .............    36,794 

Fonnds  of  simp  obt^ned 34,985 

Qalloiisof  strop  obtained 2,C77 

Pounds  of  sugar  obtained 165 

The  expenses  of  raising  the  cane  were  as  follows: 

Rentof  Innd .'. 11,854  00 

Labor  aud  saperinteadence ...... .... .. ............ .... ....     3,474  tS 

Took  and  implomoDts 347  1,1 

Hire  of  teams  and  hauling  cane  to  mill 914  10 

Total 6,580  45 

Expense  of  converting  tho  cane  raised  into  simp  and  sugar: 

Paid  for  labor  andiunniug  mill (1,343  11 

Coal  and -nrood 3Mi  i'i 

Total 1,667  53 

Of  the  sirup  made  there  has  been  sold  2,328  gallous,  at  33  cents  per 
gallon,  and  the  money  covered  into  the  Treasury. 

TEA  aULTUBE. 

At  the  last  session  of  Congress  an  item  was  included  in  the  agricult* 
nral  appropriation  bill  providing  110,000  for  experimeuts  iu  connection 
with  the  culture  and  mauufactore  of  tea.  • 

On  entering  upon  the  duties  of  my  office  as  GommlssioQer,  I  insti- 
tated  a  careful  examination  of  the  conditioa  of  this  enterprise  both. 
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flnaDoially  and  economically.     The  di8i>08itioii  of  the  appropriation  I 
found  to  be  as  foUowa: 

Snrreying |325  <W 

Fnniitare 116  00 

Innwdh /. 366  00 

WkgonuidluRieM SM  00 

SaluM^  labor,  and  expenaeMconnt... 3,377  11 

Total 4,335  11 

In  order  to  ascertain  the  precise  condition  and  value  of  the  experiment 
being  carried  on  in  Sooth  Oarolina,  I  directed,  on  Joly  9,  Mr.  William 
>  Saondeis,  tlie  faoridcnltarist  of  the  department,  to  proceed  to  Smnmer- 
Tiile  and  to  examine  the  premises  and  report  apon  the  work.  His  state- 
ment, which  will  be  found  in  fdU  in  Appendix  B,  sets  forth  that  the  200 
actce  of  land  selected  for  the  experiment  are  moat  of  them  covered  with  • 
a  heavy  forest  growth,  the  soil  being  ''poor,  hungry  sand,"  of  a  charac- 
ter "to  support  only  Uie  scantiest  kind  of  vegetation."  Of  *his,  abont 
13  acrea  had  been  cleared  and  was  under  a  primitive  cultivation.  On 
these  acrea  operations  were  commenced  in  January  last;  a  space  traa 
prepared  for  sowing  the  tea  seed,  and  preparation  was  made  for  cover- 
ing the  plants,  which  when  young  suffer  severely  on  being  exposed  to 
the  son.  The  plants  were  growing  well  and  constituted  the  entire  tea 
crop  of  the  larm.  Mr.  Saonders  reported  that "  with  regard  to  thefiitare 
prospects  of  the  enterprise,  if  continned  in  the  line  of  the  present  scheme 
and  under  the  present  system,  it  may  be  said  that  there  is  not  much  room 
for  encouragement."  The  poverty  of  the  soil  and  the  character  of  the 
climate,  in  which  &08ts  sometimee  occur,  seem  to  be  unfavorable  to  the 
production  of  strong,  highly-Savored  teas,  as  had  already  been  proved 
by  an  experiment  in  Mcintosh,  Oa. 

AatathefutnrenianagMiieiitof  tbetoafann  [sayBHr.  Sftondera],  fbllowisgthecon- 
Tiction  that  no  expflriment  whioh  can  be  dimIb  In  the  cnltnre  of  t«a  at  this  plaoe  will 
warrant  a  eontinaatiim  of  the  andertakiiig,  it  ma;  be  auf^fcested  that  expenHa  be  ont 
dowu  to  th«  lowest  Sgrms  odmisaible ;  that  all  operatiODH  of  clearing  the  gionnd  of 
ttamps  and  trees  be  stopiied  at  once ;  that  nntil  further  notice  the  molo  t«am  be  em- 
ployed in  deep  pIowiDg,  baiTowin);,  and  pntting  in  tharoiigb  condition  for  planting 
about  C  aorea  of  the  best  portion  of  the  cleared  land,  which  can  be  nsed  for  the  forma- 
tion of  a  tmreer;  of  tea  plants  if  desii«d ;  that  the  expenaire  HnperlDteodence  be  modi- 
fidd,  M  that  $300  per  moath  will  not  be  paid  for  the  manogemeatof  (60worth  of  labor 
doling  the  same  period  of  time,  as  at  piesent,  :uid  that  all  labor  oease,  except  ao  much 
M  may  be  found  necessary  to  look  after  the  yo-ang  ptanla. 

Acting  on  this  advice,  I  have  disposod  of  all  the  animals  except  one 
horse;  have  removed  a  large  portion  of  the  outfit  to  Washington,  and 
hare  employed  one  x^erson,  whose  duty  it  is  to  look  after  the  growing 
ptauts,  of  which  a  few  thousand  have  l>een  distributed  by  the  depart- 
ment.   Ill  concluding  his  report,  Hr.  Saunders  says: 

Id  a  general  way  it  may  be  stated  that  since  JuSy  1, 1880,  |15,000  have  been  appro- 
priated by  CoDgreaa  toi  the  enconragemcnt  of  tea  culture.  So  far  as  is  visible  t«  the 
onliiiuy  obaervor,  tho  only  practical,  palpable  nnuU  of  expcuditorea  fhuu  this  fond 
it  wliat  ia  to  be  Cuouil  and  what  bos  boon  done  on  tltis  bnu. 
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CONTAOIOUS  OrSBA8i:S  OF  D0MK8TI0ATBD  AMIMAJL8. 

On  assuming  control  oi  the  Department  of  Af^ricaltnre  I  fouud  that 
my  predeceasor  had  iiiovided  for  a  coutinuatiOD  of  tlie^nveatigatioa  of 
ooQtagioua  tUaeaseB  $f  domesticated  animaJs  by  ossigniiig  to  dul^  tliose 
pievionsly  nmployed  and  the  appoiiitmeut  of  an  additional  number  of 
veterinary  surf^eoiis.  This  additional  force  seoma  to  have  been  uiade 
necessary  Xr^-  ti^  increased  duties  L[a{K)sed  by  Congress  in  making  an 
apiHOpriatiou  for  the  poipose  of  determiniug  the  extent  to  which  the 
dieeaM  known  aa  contagieue  pleoro-pneiunonia  exists  in  the  States 
h«retofore  n»M>rtcd  as  itifeoted  witli  the  malady.  Agents  for  this  pnr-  . 
pose  had  been  appointed  in  the  following-named  StMea :  Xew  Torii, 
New  Jersey,  PenQsylvania,  and  Maryland.  Two  surgeons  had  been 
appointed  in  N^ew  Jersey,  one  of  whom  had  been  directed  to  make 
examinations  also  in  Delaware. 

The  agent  in  Mainland  bad  bera  directed  to  extend  his  investigations 
into  the  Dieti'ict  of  Oolumbiu,  and  suoh  counties  on  the  eastern  border 
of  Virginia  as  he  might  tie  able  to  visit.  As  these  ag«its  were  engaged 
m  lUi  active  prosecutiou  of  the  investigation,  it  was  thoo^t  best  to 
oontiBoe  them  until  the  work  was  completed,  or  at  least  antfl  sati^c- 
tory  evidence  was  dttaiued  as  to  the  prevtJume  or  non.exi8teuce  of 
this  destructive  disease  in  the  territoiy  above  nasied. 

NotwitiLBtanding  the  many  disadvantages  under  which  these  agmits 
have  labcH^,  being  wittiont  ather  State  or  govemmentnl  anthoiity  for 
making  inqwctions,  their  repcHta  indicate  the  existenoe  of  contagions 
pleuro-poeumoaia  among  oattJe  in  Uie  above-named  States  and  ih  t^e 
District  of  Ooliunbia.  While  bnt  oomparatively  few  acate  cases  of  the 
disease  were  discovered,  many  chronio  oases  and  nnmbers  o€  infected 
stables,  premises,  &c.,  were  foond  in  a  majority  of  the  localities  visited. 

'Die  reports  of  these  veterinary  surgeons  will  be  submitted  in  detail 

Id  addition  to  further  experiments  ft>r  the  purpose  of  more  accnrately 
determining  the  natttre  of  the  diseases  known  as  swine  plague  and  fowl 
cholera,  Dr.D.B.Salihon  had  been instxncted  to  institute  and  carry  ont 
as  thorough  an  inquiry  aa  possible  into  the  nature  ajid  peculiar  charac- 
teristics of  the  fatal  diseaseamong  oattle  known  as  Spanish  fever.  This 
tnqniry  was  regarded  as  neoessitfy  for  the  parpose  of  more  definitely 
dotermiuiug  the  natnre  of  the  vims  or  infecting  principle  of  the  disease 
— the  part  of  the  body  in  wbit^  this  viras  multiplies,  and  tiie  manner 
in  which  it  is  excreted  and  conveyed  to  healthy  animals. 

To  properly  undeFstaod  this  disease  it  would  seem  necessary  to  know 
bow  an  animal,  apparently  healthy,  can  be  the  means  of  so  widely  dis- 
seminating BO  &ital  a  maUdy,  and  why  those  actually  affected  with  it 
in  its  most  deetruotive  type  are  unable  to  trausmit  it  to  other  animus. 

Anothereqnally  important  point  to  be  determined  is,  as  to  how  the 
Tirna  of  this  disease  cui  become  acclimated  and  resist  a  temperature 
much  lower  than  was  formerly  possible,  and  to  what  extent  this  aooli- 
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mation  may  continae,  and  ooneoqaeotly  what  danger  there  may  be  of 
the  ITorthera  States  becomiog  ponnanently  infected  in  the  fature. 
Theae  points  once  clearly  and  defiidtely  eetabliBhed,  mooh  more  effective 
meascres  far  the  prerentioii  of  the  disease  may  be  devised  than  are  no  v 


The  past  season  has  been  rather  an  unfavorable  one  for  the  enoeesa- 
fal  prosecation  of  this  investigation,  owing  to  the  fact  that  the  disease 
has  prevailed  to  a  much  loss  extent  than  in  fbrmor  years.  Dr.  Stdmon 
has,  however,  made  some  important  discovorieg  in  regard  to  the  trans- 
missioD  of  the  malady,  having  already  BucoessfuUy  inoculated  several 
He  is  still  engaged  on  this  branch  of  his  work,  and  as  soon  as  the  results 
of  his  experiments  are  more  definitely  determined,  a  detailed  report  of 
his  investigation  will  be  transmitted  for  the  consideration  of  Congress. 

Dr.  B.  J.  Detmers  was  instructed  to  continue  his  experiments  with 
the  disease  known  as  sniue  plague,  with  special  reference  to  ascertain- 
ing what  agents  seem  to  offer  the  beat  results  when  ased  as  pn^by- 
lactics.  He  was  advised  to  put  to  a  practical  test,  on  a  large  scale,  the 
Bobjects  selected  for  experiment.  By  studying  the  disease  in  large 
herds,  and  watching  closely  the  effects  of  the  agents  used,  it  was  thoagbt 
that  a  cheap,  simple,  and  efficient  preventive  of  this  destmetive  disease 
might  be  discovered  and  a  lasting  benefit  thus  conferred  on  the  forming 
commouity  and  the  nation  generally.  A  Ml  report  of  the  resBlta  of 
his  experiments  will  bo  submitted  hereafter. 

In  addition  to  the  above-named  diseases,  which  reqoire  still  Atrther 
experiments  to  definitely  determine  all  their  peculiar  charaoteristies, 
there  are  many  other  destructive  contagions  maladies  which,  as  yet^ 
have  received  no  consideration  at  the  hands  of  this  department 

The  most  important,  because  the  most  fatal  and  destructive,  of  these 
diseases  is  that  of  anthrax  or  charbon.  Many  classes  of  our  domesti- 
cated animals  are  subject  to  this  disease,  and  perhaps  the  annnal  losses 
from  this  malady  are  heavier  than  from  any  other  single  disease  now 
prevalent  among  our  farm  animals.  While  the  investigations  referred 
to  were  going  on  in  this  country.  Dr.  Lyman,  a  veterinary  surgeon  who 
had  boon  employed  for  that  purpose,  was  pursuing  his  investigationa 
in  England  with  regard  to  the  alleged  existence  of  pleuropneumonia 
and  foot  and  month  disease  among  cattle  landed  in  that  country  from 
the  United  States.  He  was  accompanied  by  Professor  Whitney,  the 
accomplished  microscopist,  and  the  results  of  his  scientific  inqoiry  and 
of  bis  conferences  with  the  privy  council  are  interesting  mid  valuable. 
He  was  instructed  by  my  predecessor  to  continue  the  investigatioDS 
Dudertafeen  by  the  department  in  England  the  previous  year.  In  an 
interview  with  the  ])rivy  council  Dr.  Lyman  requested  that  an  exsmiua- 
tiou  of  portious  of  diseased  lungs  taken  from  the  cattle  condemned  last 
fear  might  be  made  by  the  veterinary  surgeon  of  the  council  imA  him- 
self unitedly,  at  the  same  time  assuring  them  that  no  pleoro-pneumonia 
bad  been  found  West,  and  that  this  department  had  employed  oompe- 
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teot  officers  to  inBpect^all  sosiiected  districts  along  tlie  Atlantic  coast. 
As  tlie  reaalt  of  the  examinatioQ,  the  Brltiali  veterinary  surgeon,  Dr. 
Brown,  expressed  the  opinion  that  there  newl  be  no  occasion  for  alarm 
in  tlie  fatara  with  re|rard  to  condemuiiig  cattle,  and  that  "if  the  United 
Statas  was  entirely  free  from  pleuro-pneumonia  no  condemnations  would 
be  madenpon  lungs  presenting  the  appearances  only  of  those  that  were 
condemned  last  year."  It  !ipi>ear8  that  out  of  32,000  animals  imported 
into  English  ports,  ontside  of  Liverpool,  in  six  months  ending  June  25, 
1881,  onlf  35  had  been  condemned  even  under  the  suspicion  of  having 
contagions  plenro-pnenmonia.    And  Dr.  Lyman  remarks  that — 

Asa  roanltof  my  oonf^reDce  witli  tbe  aatlioiitieaof  Oreat  Britain  upon  this  anliject, 
f  tblDk  it  ma;  sMely  be  stated  tbftt  the  impreBBiona  whlah  tbey  beld  reg'ardirif;  the 
bealUi,  in  tbis  reapect,  of  nnr  wcBtem  herdi,  h&ve  beeo  matariftlly  chanKoU,  uid  tliat 
lungs,  baviug  a  certain  nppearunce,  berelofore  eondemned  as  being  of  contagioiu 
pleuro-paeumoiiia,  will  not  be  so  considered  in  tbo  fntore. 

Between  Jannioy  1  and  May  31,  1881,  large  numbers  of  American 
cattle  landing  at  London,  Liverpool,  and  Glasgow  were  considered  as 
having  foot-and-mouth  disease.  Carefnl  investigation  shows  that  the 
disease,  if  it  existed,  wits  cansed  by  infection  communicated  to  the  ca't- 
tle  after  they  were  shipped  from  American  ports,  and  is  to  be  attribu- 
ted to  exposure  to  the  ^irns  imported  into  England  from  France,  and 
spread  abroad  from  Dcptford  market,  where  it  was  first  discovered.  It 
is  considered  possible  that  the  disease  may  be  impnrte«1  to  American 
cattle  by  the  use  of  the  head -ropes,  which  are  often  taken  Broni  diseased 
Buropean  animals  and  used  on  board  American  vessels  employed  in  the 
cattle  trade,  and  also  by  taking  on  board  these  vessels  article^)  for  ship- 
ment from  wharves  where  diseased  cattle  have  l^eeu  landed.  If  thia 
theory  is  true,  legislation  will  be  reqnire<l  to  remedy  the  evil.  Dr.  Ly- 
man reports  that  during  bis  stay  in  Great  Britain  no  diseased  hogs 
wure  landed  from  the  United  States.  He  quotes  from  tlie  report  of  the 
veterinary  department  of  the  privy  council  for  the  year  1879  a  statement 
showing  that  out  of  379  portions  of  swine  flesh  taken  from  American 
hogs  tliat  had  1)eeii  condemned  and  slaughtered  on  account  of  swine 
fever,  only  three  wore  fbund  to  contain  living  trichiuEe.  Thd  British 
report*  after  giving  as  a  reason  why  the  direct  importation  of  American 
pork  was  nnt  pi-ohibitetl,  that  "such  a  measure  would  have  damaged 
the  trade  without  producing  any  satisfactory  results,"  continues:  "Be- 
sides, trichinosis  among  ewine  is  known  to  exist  in  Germany,  and  it 
probably  exists  in  other  exporting  countries,  so  that  nothing  short  of 
prohibition  of  swine  flesh  in  all  forms  from  all  foreign  sources  wDuld 
have  been  effectual."  "In  view  of  the  recent  total  embargo  phused  by 
some  of  the  foreign  governments  upon  the  imports  of  our  hog  products 
on  account  of  the  alleged  existence  in  them  of  trichinte,"  it  is  recom- 
mended thHt  mejisures  be  token  to  ascertain  more  definitely  what  per. 
centftge  of  American  hogs  arc  thus  diseased,  the  geographical  distobn- 
tiou  of  the  disease  in  this  country,  and  all  other  iiifonnation  whioli  m^ 
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aiO  ill  tloA-ixjiig  Micli  ineuiis  as  sUall  decrease  to  a  miiiinaam  tbeh"  exiHt- 
om-e  ill  American  pork  ptwlucta.  * 

With  r«ganl  to  tbc  tmiiHportatioi)  of  cattle  to  the  Eui-opcaD  markets, 
]  ani  happy  to  eay  that  Americaii  cattle,  shipped  from  American  ports, 
"  arrive  at  their  destination  with  fewer  bruisett  anil  in  better  conditioa 
generally  than  do  those  from  BOiiie  of  the  neighboring  European  ports." 

The  losses  of  cattle  on  ship-l)o»rd  from  January  1  to  September  30, 
18S0,  exceeded  5  per  cent  In' the  corresponding  mouths  of  18S1  the 
losses  were  abont  2^  per  cent, 

SUaAR  FROM  BBBTS. 

Under  the  act  of  Congress  appropriating  $10,000  "for  the  conttDaa- 
tion  of  experiments  in  connection  with  the  maun&ctnre  of  sngar  &om 
beets,  and  for  the  cultivation  of  beets  for  that  parpose,"  my  predecessor 
contracted  for  improved  English  and  French  implements  for  cnltivating 
the  be«t,  which  were  to  be  loaned  to  the  Delaware  Beet  Sogar  Company, 
at  Wilmington,  DeL  I  have  carried  out  the  agreement  made  by  him, 
and  in  addition  thereto  have  contracted  for  a  large  qnantity  of  selected 
seed  of  tbe  sngar  beet^or  distribution  to  those  persons  who  shall  agree 
to  grow  tlie  beet  for  sngar-maklng  pnrpoees. 

DisBUBBnra  offioe. 

The  following  table  exhibits  in  a  condensed  form  the  appropriations 
made  by  Congress  for  this  department,  the  disborsements  and  unex- 
pended balance  for  tbe  fiscal  year  ending  Jane  30, 1S81: 


.ppXr^ 

Amount  dli- 
boned. 

Amount  nn- 

fUI»t_ 

•!5:i» 
•!:S 

l.WO 

;:S 

«.ooo 

M.OOO 

iz 
'\z 

10.  «M 

T.-'WU 
5,0M 
20,000 

O.tlBfCO 

so.ouooo 

7,000  00 

1. 000  00 

5.000  00 

LOOOOO 

fooooo 

0.T45  40 

ISi 

A.W  SI 

4)00000 
tIboooo 

te,3U5S 

1.137*9 

l,t4S4S 

Veiy  respectfiilly, 


GEO.  B.  liOEINti, 
Commitsioner  of  Agriculture. 
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ftridplkinaof  the  Wett,  a  brief  report  upon  the  eKperimental  well  which  is  dow  being 
bomanesrFort  Lfon, Colo.,  nniler  the  Kospicea  ottbe  Agrionlturftl  Department. 

At  th»  time  of  our  Visit  theio,  September  1,  of  the  present  year,  the  borlnfc  hud 
naisheda  depth  of  656  feet,  and  the  work  wm  still  In  progress.  No  waler  waaflovring 
IhHatlt*  boKom  of  the  boring  then,  bnt  the  auperlntendait  in  charge  of  the  work  re- 
potted to  us  a  constant  flow  of  water  at  the  anrface,  and  ascomingiromBpoiDt  in  the 
Doring  430  feet  beneath,  at  the  rate  of  3  gallons  per  hour.  This  amount  is  too  small 
to  b«  regwded  as  of  any  practical  Importcnoe,  arid  the  horinp  may,  therefore,  be  re- 
garded as  thns  far  on  nnsacceesfiil  one. 

After  a  somewhat  carefnl  investigation  of  the  geologr  of  that  vioinitf,  we  reached 
the  oonolosion  that  even  if  the  boring  were  to  be  oontinned  nutil'the  gnnitio  or  mi- 
■tritlfied  rooki  are  reoohed  (which  wonid  probably  be  within  lees  than  1,000  feet  be- 
nettth  the  lowcet  point  which  the  drill  had  reached  at  the  time  of  onr  Tisit),  it  is  very 

Stobable  that  a  plentifnl  snpply  of  water  will  not  be  obtained  then.  Onr  reasons  for 
lis  opidton  are  explained  in  the  followioE  remarks. 

In  onr  final  repwi  wa  shall  discuss  the  dips  of  the  strata  within  the  region  which 
we  examined  daring  the  past  Huninier,  togeUier  with  their  lithologicol  (ihoracteriBtics, 
as  those  qnestions  are  found  to  bear  upon  the  probabilitius  or  otherwise  of  obtainfilg 
water  by  means  of  artesian  borings.  Anticipating  briefly  a  portion  of  this  disoussion, 
wemay  remark,  that  while  pnrsning  onr  investigEttions  in  the  valley  of  Arkansas  River, 
In  which  valley  the  boring  in  question  has  been  located,  we  Baotutained  to  our  oatlo- 
factlon  that  from  a  short  ilistBDce  east  of  the  town  of  Pueblo  to  the  eastern  boundary 
of  Colorado  that  river  nins  upon  a  gentle  antioltual  axis ;  that  is,  while  the  sarface  of 
the  region  adjacent  to  the  river  valley  slopes  towards  the  river  upon  both  sides,  the 
strata  which  nndorlie  the  surface  dip  away  from  the  river  both  northward  and  sonth- 
ward.  There  is  alio  a  asneral  eoatwardly  dip  of  the  same  strata,  which  we  ascer- 
tained to  coinuide  almost  exactly  with  the  slope  of  the  stream,  which  slope  is  esti- 
loated  at  some  six  or  eight  feet  to  the  mile,  but  the  dip  of  the  strata  Is  not  quite  ao 
uoiforui  as  the  slope  of  the  stream ;  that  is,  there  are  very  irentle  and  brood  nndn- 
latinos  of  the  strata,  n-hich  bring,  for  example,  certain  i«adi1y  reeo^isable  layrra  a 
little  above  the  level  of  the  stream  at  some  places,  and  at  others  passing  them  a  little 
beneath  it. 

Now,  we  And  that  the  boring  near  Fort  Lyon  has  been  locateil  upon  one  uf  those 
^ntle  rises  of  the  strata,  which  has  broucht  to  view  in  the  bsnkn  of  the  rivrr  there 
the  certnin  layers  ntferred  to,  which,  Id  their  extension,  are  beneath  the  level  of  the 
river  above  that  locality,  and  which  also  pass  bimeatli  the  level  of  the  rivi-r  a  few 
miles  below  it.  According  to  tbesd  determinations,  there  is  n  slight  dip  of  the  strata 
in  all  direct  iiitia  away  fnmi  the  neighlxirhood  in  which  the  boHng  is  located,  of  which 
(lips  the  whole  series  of  stratified  rocks,  the  deepur  as  well  as  those  which  ore  visible, 
wultb  underlie  that  locality,  doubtless  partake. 

Applying  Ihe  well-known  theory  of  artesian  wells  to  the  condition  of  the  strata  in 
the  neighborhood  of  Fort  Lyon,  as  we  have  explained  it,  an  unfavorable  result  may 
be  roBsoualily  expected  from  the  boring  now  bemg  prosecuted  there. 

If  that  region  were  a  humid  instead  of  an  aridone,  and  the  earth  there  wax  satn- 
rated  with  wiitcr,  as  it  is  in  humid  regions,  it  is  believed  that  the  nnfavorable  dips  of 
the  strata  which  have  been  referred  to  are  so  slight  that  a  fair  supply  of  wat«r  might 
possibly  rise  to  the  surface  in  the  borinv  near  Fort  Lyons  by  means  of  the  general 
favoraljle  dip  to  Ibe  eustwnril,  which  all  the  strata  have  been  sho^vn  to  have  in  the 
region  of  tiie  Arkansas  Valley.     But  it  is  believed  that  In  so  dry  a  region  txirings  ar« 
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likelj  to  prove  kMj  sooceMfiil  only  In  the  uuMt  farorftlile  localities  aa  to  dip  &ud 
ebnct«r  of  strata. 

Wc  aaMTtuiied  that  the  boring  uvia  Fort  Lyou  liail  been  1)«k>iu  niwin  tho  Colorado 
or  middla  gtoap  of  Uretocuoiw  ■linta  ne«r  Ita  bwK-,  th«  valluy  tlinre  beioi;  eicavat«d 
«ytof  theoBper  ponioo.  The  Uiill  Lail  paawd  tbrouKL  th« ruinaiuder of  thia group; 
tlMB  tbrodgli  the  Dakota  or  lower  );n>up  of  tlia  Orotttuuouii  Horiea ;  tLen  thrvugk  (lie 
■ ' '--     -liintothoTrir    - 


, je  of  the  deatractiuD  or  disurangemeut  of  a  large  poitiou  of  tlie  core 

wliutk  had  bora  brought  oat  of  the  boring  liy  meaiia  of  tbe  diaiuund  drill  bufore  onr 
kreival,  we  were  not  alile  to  stady  fully  the  Hoe  section  of  tlie  strata  wbiah  hud  been 
picreiid  b;  the  drill  which  that  oore  would  have  prisa<:nted  if  it  had  been  aarefully 

By  exBrnioatioD  of  the  portions  of  tlie  core  that  were  preserved  ia  cenneotioQ  with 
the  ■tateoieuta  furnished  us  by  tlie  aiiptiriiiteDdcut  in  charge  uf  the  work,  we  asslgiiMl 
toeavh  group  of  strata  that  bad  beeu  jiieroed  by  the  drill  tlie  thickneiu  eipresaed  by 
tb»  IbUawiiig  figDles : 

I.  Colorado  gronp,  Cn4tac«Diia — .  100 

S.  Dakotagroiip,  Crutsccous 300 

3.  Jniaasio 260 

*.1WM»ic 33 

Tb«  drill  lukl  pMBod  Into  the  Trjasaio  gronp  of  stral*  only  about  29  feet,  and  it  is 
known  that-  mnch  looreof  that  group  yet  remains  to  be  pierced.  The  fi)regoing  meas- 
■NMetita  Indicate  that  theaevenlgrou]>ii  of  atrala,  which  have  been  pomed  tbrongh  by 
the  drill,  am  ooiuiiderably  thinner  than  they  are  where  tliey  are  nptnmed  against  the 
hme  of  the  Boekr  Uoanlaius,  abont  100  niilu  to  the  westwanl.  This  fact  indicates 
that  all  Ifae  g^Mipa  of  atnbi  beneath  that  portion  of  tb«  great  plaitie  will  befonnilto 
grow  Uiianer  to  the  eastward  from  tbemountMnii;  and  that  thurefore  the  wbolaaeriea 
•r  BtrMiaMl  rocka  wblofa  exist  there  may  bo  pierced  by  boring  a  oonsiderable  diitance 
oat  wpoa  the  phtins  at  a  maah  Iims  depth  than  tliey  wonld  be  nearer  the  moantai&s 
whara  the  aggregate  tbioknow  of  those  strata,  as  seen,  where  they  are  aptomed 
Bgaiiut  the  moonlalne.  Is  very  Krest. 

Wa  Infer  &«ni  thia  uaa  that  the  Triasaio  oronp  in  which  the  drill  is  now  working  in 
tha  boring,  near  Fort  Lyon,  ia  there  probably  not  more  than  1,0U0  feet  thick,  and 
that  it  may  be  ooDsiderably  lene. 

At  (bo  baae  of  the  monntaina  the  Triasaia  strata  reat  directly  upon  the  granitic  or 
■nw  atiatllied  rocka,  and  thn  probably  do  the  same  beneath  Fort  Lyon.  If  so,  tha 
Imw*  uf  tbe  Triaasie  and  of  tbo  whole  seriea  of  stratlBed  rocks  which  eiiat  tbera  will 
be  reached  by  not  eieeeding  1,000  feet  more  of  Itoring.  We  also  think  it  is  barely 
piMaible  (hnt  water  ui*y  riM  to  the  snr&ce  in  that  boring,  when  tho  baae  of  all  the 
■trBtified  rocka  Ibtre  is  reached  by  the  drill,  but,  aa  before  explained,  we  belieTo  such 
a  rsaalt  1o  be  Tery  donbtfal. 

We  aie  oleariy  of  the  opinion  that  in  any  caaa  It  will  be  neelesa  to  oontlnne  the 
boring  into  the  nou-etratided  rocks.  • 

Siaeayoa  have  oipreaaed  a  wiah  that  weshooldbeexplloit  in  the  expresKion  of  onr 
Ttow«Bp0B(hiaaattiMt,w«ma7  addthat  believing  the  conditions  of  the  strata  which 
■ntderiie  Mm  ant&oe  in  the  Ticintty  of  Fwt  Lyon  to  be  unfavorable  to  ■uooeeB  iu  ob- 
taining a  MtiafiMtoryflon  of  wat«r  from  the  bMing  now  in  pTOgreae  there,  a  permanent 
dJaBoMunaBOe  of  the  work  at  any  tame  would  be  Jnstiflable. 

Aa  gatdogiati,  bowerar,  we  would  mnch  prefer  to  have  the  work  continued  and  the 
cote  ef  the  drill  carefulty  preaerved  until  the  non-stxatified  rocks  are  reached.  Wo 
also  bag  to  improve  this  and  every  oppcotaDlty  to  reoonuuend  the  use  of  the  eore-drill 
ia  all  tttmf  boringa  that  na;  be  niade  under  your  directicm,  becaiiae  tbe  pKserved 
«•(•  ef  aora  boringa  wilt  give  ns  a  knowledge  of  the  geological  etruotnre  beneath  the 
iurflHBef  the  groat  plains  that  can  be  obtained  in  no  other  nay. 

We  hare  cooetnntly  declined  any  commnnication  or  corr»g[iondcuoe  with  any  and 
all  psMMs  intoreated  in  well-bonag  miuhlnery  of  any  kind,  and  we  uiuko  the  above 
rKOBiDendatioii  wholly  in  Um  intereala  of  geological  science. 
Vary  napeotf ally  auhtuitted. 

C.  A.  WHITE. 
SAMUEL  AUOITRT. 
CSrauKiMHwm/w  IocbNn;  Aritiian  Wtlk  upon  Arid  and  K'atit  LuHilt. 
Wasihxotok,  D,  C,  A'Dfember  9, 18BI. 
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Hon.  GEaROB  B.  Lobino, 

Commiuioner  of  Agneallitrt  I 

Sir  :  In  accordance  with  your  letter  of  JqI;  9,  liutrnottngf  me  to  prooeed  to  Som- 
mervillo,  S.  C.,  for  the  purpose  of  examiaing  and  reportitig  npoD  the  oonditlon  and 
prtMpecta  of  the  govemmeDt  tea  garden,  inTeatigato  as  to  lis  Bgrfonltoral,  finooeial, 
andgenernl  condition,  the  property  of  the  gOTemmont  eonnect«a  iqtb  it,  the  expenae 
of  continuing  it  upon  the  present  baais,  the  progreMof  tbeenltnre  bitbrato  made,  the 
AiCiire  prospectB  of  the  enterpriee,  and  maie  a  thorangh  examination  of  the  -whole 
matter,  I  have  the  honor  to  submit  the  folloninf;  report : 

Leaving  Washington  on  the  morning  of  Jnly  12, 1  reached  Charleston  on  thefbrnooon 
of  the  13th,  too  late  for  the  morning  trains  to  SnmnierTille ;  that  station  was  not 
reached  nntil  evening. 


of  from  $50  to  $100  per  acre.     I  undentood  Mr.  Jackson  (tbe  superintendent)  ti 
that  the  lowest  bid  hs  had  received  for  elearing  the  forest  growth  was  |M  per  aon. 

A.  portion  of  the  estate,  immediatoly  snrronndinK  the  ralna  of  the  old  manMim,  was 
comparatirel;  cleared,  scattering  stamps  abd  trees  only  being  lefL  The  removal  of 
these  and  other  d^bri*  baa  been  nearly  completed  over  something  like  16  aerea,  all  of 
which  is  nearly  ready  for  tbe  plow;  and,  mdeed,  with  the  exception  of  4or&aores, 
baa  been  plowed  this  apring,  ud  most  of  it  aovm  with  cow-pea,  to  be  turned  nndei 

The  soil  is  a  I 
.wor,  sandy  loai    ,       -  . . 

character  to  anpport  only  the  acantiest  kind  of  vegetation. 

A  oonrse  of  ameliorative  OQltnre,  inolading  manuring,  would  be  required  before 
attempting  to  procure  reasonably  satisfactory  crops  of  even  ouch  iP'n"^'  maturing 
plants  as  are  usually  grown  in  that  climate ;  but  for  permanent  ligaeons  planta,  snch 
as  the  tea  plant,  a  mnob  more  thorough  preparation  than  that  conveyed  abore  would 
be  eesentiaUy  necessary,  indnding  deep  plowing  and  crcsa  plowing,  followed  in  each 
follow  by  a  deep  snbsoiling,  to  prepare  a  proper  physioal  or  mechanical  oondition  of 
soil  for  the  free  ramification  of  roots. 

With  legart  to  the  prograse  of  the  work,  operationa  were  commenoed  dnring  Jann- 
ai^  of  this  year.  The  first  object  was  to  prepare  a  spaoe  to  sow  the  tea  seeds  as  soon 
aa  they  arrived,  and  prepare  shading  material  to  cover  them,  m  the  yonng  planta 
suffer  severely  when  expMed  to  the  sun. 

The  shading  here  is  aeoomplished  by  using  clapboards  laid  oloaely  together  upon  a 
f^ame-work  ebvated  abont  18  inches  above  tne  surface  of  the  ground. 

The  seeds  were  sown  as  soon  as  they  arrived,  and  they  have  gerounated  very  satis- 
£act(«i]y,  and  will  fbmish  plants  for  many  aerea.    These  are  die  only  tea  planta  on 


Acting  nndet  lustmotionB  reo^ved  from  the  deparbnent,  the  superintendent  lias 
marked  out  a  straight  road  60  feet  in  width,  which  couiaea  throosh  the  center  of  the 
cleared  ground,  croaaing  an  old  artificial  lake,  which  la  bordered  by  ti«M  and  low 
vegetation,  and  whidh  poaseeses  a  eonaideisble  decree  of  mial  beanty.  The  craastng 
over  the  lake  is  proposed  to  be  effected  br  an  iron  oridge.  Thia  is  to  be  snbatitutea 
for  tbe  present  road,  which  graoeMly  follows  the  carving  oatUne  of  the  lake  at  abont 
30  feet  from  the  atrai|dit  TOad  now  in  oonrse  of  formation. 

The  ruins  of  the  old  mansion  comprise  a  laive  qnantity  of  broken  bricks  and  old 
mortar.  This  ia  now  being  removed  and  used  tor  making  the  abeve-mentloned  road. 
The  Inatmctions  to  the  anperintendent  called  for  the  complete  clearing  out  of  this  old 
material,  so  iJiat  a  ground  plan  of  the  old  honse  conid  be  secured  with  a  view  to 
restoring  the  building. 

This  brief  description  abows  the  condition  of  the  fttrm,  the  general  character  of  tha 
ao^  and  the  progresa  made  In  the  cnltore  of  the  tea  plmit. 

With  regard  to  tbe  fntnre  proapects  of  the  enterpnae,  if  eontinned  in  the  line  of  the 
present  scheme  and  nnder  the  present  eyatem,  it  may  be  aaid  that  there  is  not  much 
room  for  encouragement. 

A  few  remarks  relative  t" 
stood,  may  aasist  us  in  ^  _ 
twenty  years  the  departmenthssannnally  distributed  a  number  of  tea  plants,  in  vary- 
ing quantities  of  from  10,000  to  50,000  plante  yearly,  tbe  obieot  in  view  being  to  intro- 
duce the  plant  to  the  notice  of  farmers  and  planters,  eo  tnat  they  oonld  lamiUarice 
themselves  with  its  characteristics  and  its  adaptability  to  oUmatea  and  localitiBs ;  also, 
tjiat  enierimenta  might  be  made  with  the  leavee  in  tbe  preparation  of  an  artiole  for 
domestic  ose. 

In  many  inrtanoes  thia  was  so  aatla&gtoty  as  to  anooqiaga  tatber  plwrttngi,  ao  flurt 
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■man  plaotationa  of  oii«-foiirtli  ot  an  acre  and  npwanls  in  extent  were  hero  and 
tbere  to  be  Aiand.  Many  of  the  aaraplei  of  tea  prepniod  In  a  domeetin  way  were  pro- 
nonnced  to  be  very  gooil,  and  the  department  for  tha  pant  twelve  yean  or  more  nas 
freqneiitlj  been  the  recipient  af  teas  which  woie  oruilitably  manufsctnred,  and  othoi- 
wiae  conoideied  commendable.  In  th«  latter  part  of  the  year  \ST9,  Hr.  J.  JookHon,  the 
pnacnt  mpenntendent  of  tbe  tea  farm  at  Bnmmerville,  who  had  bemi  for  maoy  years 
ratcaKed  in  tbe  maaafaotare  of  t«a  in  Britisti  India,  being  in  the  Unit«d  States  on  a 
pleasnte  tonr,  hud  his  attention  called  to  tbe  eflbrte  of  the  department  in  the  intToduo 
tion  of  thin  iudiistiy ;  and  looking  over  the  matter  he  ooncladed  to  pniohaae  one  of 
the  largest  of  Iheee  incipient  lea  plantations,  sitaated  in  Georgia,  for  the  purpose  of 
making  experiments  in  tbn  moiiufiiciure  of  tea.  His  first  effort  at  the  manufaotnre 
was  m»d«  m  the  Bpring  of  laat  .vear  (ItiSO),  and  the  resnlt  was  deented  enoonmcing ; 
■aiDplos  of  bis  taa#  were  received  by  the  department  where  they  were  exhibited  and 
tv«t«d ;  bat  while  the  mannfaotDre  and  appearanee  of  the  teas  were  conmiended  they 
were  pronounced  to  be  defioient  in  strength. 


market  at  a  «aat  not  exoeodiu^  tweuty-flve  c«nte  wt  pound.  This  orop  baa  also  been 
ie«(«d  by  experts,  and  tbeiropiDlonagaiiftliowattiat  the  teas  BiedeBoientinsttaiirQi. 

About  30  ponnda  of  this  crop  was  sent  to  the  deportment,  from  wlienoe  it  was  dis- 
tiiboted  far  teslinjc  as  samples  of  Amerioan  tea.  It  is  theiefbie  evident  that  the  great 
defect  of  theae  t«as  is  lack  of  strength. 

It  U  an  establidied  fact  that  the  strength  of  t«as  depends  upon  tbe  elimate  vhete 
the  plAnt  ia  grown.    The  warmest  tea  climates  prodnoe  the  stronj^est  teas. 

Teaa  produoad  in  looalities  wh<a«  frosM  oocnr  are  always  prononnoed  to  be  weaker 
tlian  tea*  whieh  are  produced  in  loealitles  where  the  thermometer  never  TMiohea  to  the 
fieenng  point.  Tlua  ia  well  nndentood  in  all  tea-growing  oonntnee,  and  it  oertaiuly 
wonld  not  be  wise  to  ignore  the  fact  in  making  experimenta  in  this  country. 

The  poaitiaii  may  be  coneideied  as  furly  represented  as  follows :  Having  every  rea- 


tiou  of  teaa  which  possess  sufficient  of  strengtii  and  pnngenoy  to  command  the  beat 
pnoaa,oreven  profitable  prices,  it  is  Utereforeconsidered  proper  to  try  the  experiment 
at  BunimerTille,  S.  C.,  which  ia  one  and  a  half  degrees  further  north  r 

However  onfortiuiato  it  may^,  it  is  clearly  ev^ent  that  the  tea  experiDients  mnst 
be  made  in  a  more  soathera  utitnde.  The  State  of  Florida  may  bo  looked  upon  as 
ptswmting  the  most  fBV<»abl»  oonditions,  and  if  the  experiments  are  to  be  proceeded 
with,  opetmUons  should  be  trausfened  to  that  StaU  witbont  ddlay. 

I  feond  the  prraertycrf  the  departaneiit,aa  per  abstract  furnished  me,  all  well  oared 
la  addition,  1  found  a  saddie-home  for  Uie  superintendent,  and  several  other  itoma 


As  to  the  fhtore  management  of  the  tea  &rm,  following  tbe  oonviotion  that  no 
axpariment  which  can  be  made  in  the  culture  of  tea  at  this  place  will  warrant  a  can* 
ttnuBtJon  of  tbe  undertaking,  it  may  be  suggested  that  expenses  be  cat  down  to  the 
lowest  figure  admimihie;  that  all  operations  of  clearing  gnraud  of  stumps  and  trees 
bartonmdat  onoe:  that,  until  further  notice,  a  mnle  team  beemployedindeepplow- 
iag,  haTTowing,  and  patting  in  thorough  condition  for  planting  about  S  acres  of  the 
'—'-—" '"- I  cleared  fani"   —'-'-'--—' 1  »__...» .:—    . . 


t  portion  of  the  cleaied  land,  whioh  can  be  used  far  the  fbnnation  of  a  nursery  of 

pi  Ml  Hi,  1' -'—---'-    "^--"^ ' !_  — _J t Jio-i  __  ,L_.^«„_._ 

_    jthwill: , „ ^ 

of  tine,  SAat  TOesent,  and  that  all  Ltbor  cease,  except  so  mnoh  as  may  be  fonnd  neoes- 


HitB,if  dssired;  that  the  expensivesoperinMndeuce  be  modified  ss  thatf^OOper 

g  plants. 

In  tbe  matter  of  finanoe,  the  aeeonnts  In  the  oCBoe  of  the  disbursing  clerk  of  tbe 


DMOth  will  not  be  paid  for  tbe  management  of  |60  worth  of  labor  during  the  same  period 

of  time,  ■«  at  present,  and  that  all  Ltbo: "■ "■ *--  ' — " 

sary  to  look  after  tbe  yonng  plants. 


dmctmeni 


it  can  be  rsfinred  to  at  auv  time  for  details. 

--  a  general  wi^,  it  may  be  ststsa  that  since  Jul)'  1,  1880,  (15,000  have  been  appro- 
priated by  Cooness  for  eneouragement  of  tea  culture.  So  far  as  is  visible  to  the  ordi- 
Dsiy  observer,  the  only  practical,  palpable  result  of  expenditures  from  this  fund  is 
what  is  to  bo  found  and  what  has  been  done  on  this  farm.  The  only  building  on  the 
propnty  ia  a  small  abed'lookiUK  house,  which  is  used  as  an  office.  There  is  no  stable 
eosvenienees ;  the  mules  and  the  horse  are  kept  in  a  rented  stable  at  Summcrvllle, 
sbuot  ;t  miles  tiom  tbe  form. 

Varr  reapeotAilly,  your  obedient  servant, 

WILLIAM  SAUNDERS, 
Bnperinlaidmt  of  GordsM,  ^ 
WASBuraTOM,  D.  C,  JtUg  19, 1881. 


Dictzed  by  Google 
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CONTAGIOUS  PLEUEO-PKEUMONIA  AND  FOOT-AND-MOUTH  DISEASE. 


FouBTB  Rkport  of  Chas.  p.  Lyham,  P.  B.  C.  V.  S. 

Hon.  Geo.  B.  Loring, 

Comminioner  of  JgriouUHTt : 

Bir:  Congresa,  atita  l&at  aenion,  appropriated  t)ie  mm  of  $15,000  fo*  the  pnnMM  of 
MiabliD^  the  Department  of  AgriciiltnrH  to  tuoert«in,  a*  noeoratelj'  u  iioraibl«,  »U 
foots  in  relatioD  to  tbe  exietence  ul'  oootagliinB  pfcoro-pneuiiioiiin  qdioti^  cattle  in  the 
Uiiit«d  States.  For  tliia  purfoae  there  were  appointed,  in  Harcli  Iiwt.  Mtveral  veteri- 
Dadone  of  experience  with  thigiliMMe,  who  were  I(ic»t4'datrnrtoii«  points  thronghout 
the  entire  infected  ref^iou  and  directed  to  collcRt  all  information  which  ehould  enable 
them  to  point  ont  tlie  exact  location  of  all  herdx  of  a»tcle  within  a  certain  preecribod 
distriot.  for  each  one,  tbatmight  be  affected  nith  the  d) sense.  Tliey  were  also  orderad  to 
leport  IJ)«  general  drift  of  the  moTcment  nf  cattle  within  snch  district,  no  that,  in  oa«o 
OTtdenoe  might  be  foond  that  snoh  animalnVere  being  collected  for  sttlnment,  or  were 
being  ahipped  ont  from  the  diitrict,  early  knoirledge  of  the  fact,  together  with  infor- 
mation talatine  to  their  probable  destination,  might  at  once  lie  oommnninated  to  thli 
department.  Mnch  of  this  work  has  been  acooraplished,  and  tlie  reenlt  of  thetr  InTcw- 
Untlone  will  be  found  detailed  in  tbe  aooompanying  report*  wbtoh  I  have  the  hinior 
o^preeentiuB;  to  yon  herewith. 

While  In  tnUwa;  it  wasthonghtthatBtatisticsof  Talneas  tothennmberof  dlMaaed 
awtm^U  and  the  diHtribution  ot^the  malady  over  the  infeot«d  area  mijrht  lie  gainiMl, 
it  WM  well  nnderatood  that  the  reports  would  not,  in  the  natnre  of  the  oircnmetancee 
nnder  whieh  the  data  must  necessarily  be  oollected,  be  anything  more  than  approil- 
mations  of  the  truth,  and  as  such,  ainiply,  they  are  offered,  with  the  hope  and  In  the 
OonTicdon  that  they  will  prove  to  be  of  eervice  to  any  who  mny  desire  to  make  com- 
pntations  which  shall  show  tbe  probable  nnmber  of  cattle  that  would  have  to  be  paid 
jbr  inoHM  "stamfiin);  oat"  with  remnneration  was  decided  upon  an  a  means  of  ridding 
onr  country  of  this  foroign  disease.  And,  fnrtliur,  it  won  thongbt  that  it  would  show 
what  beoame  of  dangerous  cattle,  more  especially  of  tbe  calves  from  snchdlntrlcti,  for, 
within  the  pact  year,  mncb  has  been  very  properly  said  and  written  as  to  the  danfrer 
of  bknsplanting  this  disease  into  the  great  herds  of  the  Weet  by  means  of  a  trade  to 
them  of  Baatem-bred  caives,  a  danger  which  it  seemed  to  be  of  great  imnarlance  to 
haTeaeoarateknowledgeoonceminE,  that  restrict ive  measnren,  were  tbey  fonnd  to  be 
nrnnwniT,  might  at  once  be  undertaken.  While  the  examinations  bythepie  icRpectors 
are  more  thorough  than  any  heretofore  made  by  the  government,  still  I  must  confesn 
to  a  disappointment;  for  when  it  Is  borne  in  mind  that  whatever  inspections  are 
made,  what«ver  advice  concerning  tbe  disposition  of  diseaaed  and  infected  nniuiala  is 
followed,  that,  in  fact,  whatever  knowledge  of  any  kind  regarding  the  absolnte  condi- 
tion of  these  herds  was  to  be  had  onlybyand  through  tbe  courtesy  of  the  cattle  own- 
ers themselves,  many  of  whom,  1  am  mrry  to  say,  have  thrown  nttexpeeted  obatoclc-e 
in  the  way,  it  will  be  seen  that  the  reports  cannot  be  as  full  aid  complete  astheuecee- 
sity  demands.  Tbeee  remarks  do  not  apply,  however,  to  the  Htates  of  Penusvlvanla 
and  New  Jersey,  where  the  secretary  of  the  Htato  boanl  of  agriculture,  Hon.  Thos.  J. 
Edge,  in  the  former,  and  the  secretaryof  the  State  board  of  health,  E.  M.  Hunt,  M.  D., 
in  uie  latter,  have  rendered  BUob  oboerful  and  ^werftil. assistance  that  the  reports 
from  these  two  Btatce  shonld  be  looked  apon  as  tx^ng  more  than  approximately  oorrevt. 

From  the  honorable  the  Comuiuiooer  of  Agrionltnte  I  r«oeiveid  in  Hay  lost  the  fol- 
lowing instructions: 

"  Yon  will,  on  or  about  the  10th  day  of  June,  proximo,  take  passage  for  Great  Brit- 
ain, and  having  arrived  there  you  will  continue  your  invsntigatious  undertaken  for 
the  Department  of  Agriculture,  in  England,  lost  scasou.  Those  examinationH  may  Ixj 
pursued  by  you  during  the  summer  months  or  such  a  part  thereof  as  may  be  found  nec- 
essary, at  such  port  or  ports  of  Great  Britain  as  tbe  circumstances  oxi sing  fWim  time  to 

"It  will  be  well  if  you  can  persuaile  theveterinariansemployed  by  the  OoTemment 
of  Great  Britain  to^oin  you  in  njaking  a  thorongh  eutmluation  of  any  anfmalB,  or 
lungn  thereof,  arriving  from  the  UniteifStates  that  may  appear  to  tliem  to  show  synip- 
toniB  or  lexionsof  ooutagionHpleuro-pneunionia,  with  a  vien  to  the  settlement,  if  pon- 
sible,  of  tJi"  present  contested  question  as  to  whether  the  animals  now  so  freely  nni- 
domned  by  them  as  showing  the  presence  of  this  disease  really  do  have  it,  or  if  the 
lesione  of  some  other  disease  have  been  mistaken  for  it,  as  is  shown  by  the  resnlt  of 
your  own  exiimination  of  the  lungs  of  auiuials  that  were  prauouuoed  by  the  British 
ant^oiiUes  to  be  nnmistakably  affected  by  plemo-pnenmoma  oontafion^ 


oogic 
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'Ms  a  pmrt  ttlao  of  your  dntiu  yori  will,  so  far  a*  potaible,  examine  in  a  proper  mnn- 
Dpr  the  hoKi  am  Tin);  in  Qreat  Britain  from  the  United  Stutea  dnring  your  ntkf  tbore, 
'       -'  -     '  w  of  aaoertaining  to  how  great  an  exteat  they  ant  diseawMl  or  are  mfeeled 


You  will  abo  iaTcstigatCy  m  far  aa  powible  and  as  circnrattanceB  mnj  Keem  to  de- 
nd.  the  uoeitloo  of  the  exlctenee  of  any  other  contagions  diseMea  that  may  be 
iged  to  be  preewtt  among  any  animale  amvtng  in  Great  Britain  (him  thie 


toantry." 

e-Pmi(lenI  of  the  Privy  Canncil,  to  whom  I  preeenteil  my  credentials  and  ■ 

Ibe  object!  of  luy  minion.  He  eaid  that  tha  matter  seemed  tn  him  to  be  of  great  im- 
portance, and  that  it  had  beat  belaid  at  onoe  before  theLordPreHidButof  theCuunoil, 
UDd  for  tbia  parpoae  he  appointed  soearlyatitaeasoneo'olockUie  following  Monday, 

At  tbe  honr  deaiRnated,  in'  company  with  his  eEoellency  Minister  Lowell  an^  Dr. 
A'hilncT,  patholog^,  I  proeeeded  to  the  Privy  Conncll  Ofiiee,  where  we  were  re- 
ceived bj  the  Lord  I^««iAent,  Earl  Spencer,  the  Vioe-Fiesidont,  the  Uiclit  Hon.  Mr. 
Mundelhk.  th«  Mcretaiy,  Ur.  Peel,  and  the  Veterinarian-in-Chlef,  ProJossor  Brown. 
Mr.  Lowell  introdnoed  na  and  brie^  ataled  the  object  of  oar  visit,  eayiug  that,  aa  the 

Cicalar  reqnest  we  had  to  make  to  the  Conucil  hod  been  rednoed  to  writiu){.  with 
ocdthlp'B  permiaiion  he  wenld  proceed  to  read  it     Dr.  Whitney  then  read  toe  fol- 
lowing paper: 

"Mt  Lokd  Spxkcbr  and  Bkntlewsn:  Webave  ventnredlo  aak  tbia  oonferenoeof 
TOO  t»4]ay  in  order  to  call  yoar  aneelal  attention  to  this,  the  tliird  report  upon  oonta- 
pauapletiro-pueamonia,  recently  iaanedby  the  Department  of  Agriculture  of  the  United 
Siilci,  and  to  the  fact  that  the  oonclnaiona  arrived  at  therein  are  at  varianeewith 


"  For  this  purpose  specimens  of  ui 
bve  been  bronght  to  London,  and  we  reepe^tdully  aaK  leave  to  anbinit  them  to 
fan,  or  to  experts  aelected  by  yon,  at  any  tlrae  and  place  that  may  be  most  o — 
reninit.     And  we  further  hope  that  yon  will  allow  u»,  to);ether  with  theae  same  g 
llenieD,  to  examine  the  lungs  of  any  Western  cattle  now  coming  to  Grunt  Britain  u 


the  iiotta  of  Boston  or  Portland,  whiohtnay  be  condemned  by  your  inspectors  aa  affected 
vitb  eontagioua  plenro-pueomoola.  As  the  Oovemment  of  the  United  States  have  un- 
tertaken  to  carry  ont  measurea  which  muBt  uvoutaally  reanlt  in  the  extermination  of 
Ihe  diaeaae,  and  hope  l>«forH  lungti]  be  able  to  show  a  country  entirely  free  from  this 
Kcnrge,  it  is  of  the  nttooet  importitnce  tbat  the  flner  appearances  of  the  diaeaaeahonld 
be  clearly  TebooDizedj  for  even  afUr  the  conntry  is  entirely  f^:«o  it  is  very  pomible  that 
Inngi  may  be  tonnd  mim  time  to  lime,  similar  to  those  condemned  lost  aummer,  that 
pRwnt  gToeaJT  the  appearance  hitherto  nscri bed  to  cnnlagious  plenro-pneumonia,  but 
which,  in  leality,  reanlt  from  chronic  inflammatory  pruceasea  entirely  unconnected 
with  contagion.  And  these  appearances,  iinleM  the  autliorily  of  precedent  is  corrected, 
nught  canae  ioanrmonntable  reatrtotiooa  to  bo  imposed," 

FollowlnK  the  reading  of  this  paper,  queationa  were  aakeilby  his  Lordship  and  other 
mfmbeni  01  the  cooncif  pnaeut,  which  developed  the  fact  that  tbe  Department  of 
Agricaltore  had  already  established  thioughoiit  tlio  infected  district  a  corps  of  in- 
specl«ra, all  of  them  veteilnariaaa  of  experience  wiih  plcnro-pneomonio,  whose  dntj 
it  wia  to  know  and  report  to  tlicir  department  the  location  and  numbers  of  diseased 
htrdi,  tbeir  movements,  and  the  movement  of  all  calves  fVuiii  among  them ;  that  Mr. 
L.  McUan,  M.  It.  C.  V.  8.,  had,  in  iW  interest,  traveled  eifensivelv  through  the  West, 
viaiiing  all  of  the  Iowa,  Missouri,  and  Illinoin  herds,  anioiig  which  it  was  at  one  time 
reported,  by  irresponsible  perHOiis,  that  the  disease  had  been  introiliicrd  by  eastern 
calvee;  that  he  had  visited  all  of  the  large  stock  yards  from  Kansas  City  to  Chicago, 
man]-  of  the  large  feeding  atables  in  and  al)oiit  the  larger  cilirn  of  the  \Vest,  and  cer- 
tain other  isolated  herds;  in  fact,  that  all  intimations  coming  to  the  knowlcd-;«of  the 
department  which  epemcd  to  indicate  in  any  way  that  pti'iiro-ptieuinoiiia  micht  have 
aneiistence  in  the  Weat  or  anywhere  outaldeof  the  known  Infi-ctod  district,  had  been 
and  would  continne  to  be  thorouglj'  iuventigatfd.  As  yet  no  snch  ilisease  had  been 
fouBd;  in  the  event  of  ita  making  its  apix'anincu  in  any  new  locality,  moat  certainly 
Ihe  department  would  have  and  make  public  early  and  positive  iufonuation  conocrn- 
ieg  it.  That  I  could,  as  a  reault  of  these  examinations,  together  with  uinch  reliable 
iDtormatioD  gteane<l  fViiin  othtr  aources,  most  emphatically  state  that  plenro-pneu- 
oionia  had  uo  existence  in  tbu  West,  or  along  certain  linca  of  roil  leodiug  to  Ilnnton 
and  Portland,  or  in  or  about  these  portti,  nor  did  I  think  it  possible  that  calvca  fioni 
■liwased  herds  conld  go  West  without  the  fact  beFog  known  to  inapectora  of  the  de- 
parlnient. 

ABareaiilt,bothonrt«que«ta  were  very  cordially  granted;  the  question  waa  ordered 
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nopeDAd  and  tbe  yet«riiisri  ao -in-Chief  waa  diraot«d  to  examlna,  iritb  ni,  both  tha  ■?»• 
oimeDi  of  laat  snmmer'a  oondemiiBCf  on  that  we  Iiad  brought  with  na,  and  the  lun^a  «f   , 
anyof  the  deaignatodanimaU  that  might  be  ooDdsmned  duiogoDr  stay  in  that  cann-   I 
try. 

On  June  28  we  called  by  appolntmout  npon  ProfeMor  Brown  with  specimena  from 
oil  of  the  Inngs  that  were  coudmned  for  plenro-pneamonia  at  LiverpooJ,  during  my 
atay  there  last  aummor.*  Theee  were  oarofoUy  examined  by  ProfesBor  Brown,  whA 
■aid  that  bofore  givinK  an  oviniun  he  should  very  mach  prefer  that  the  whole  patho- 
logical part  of  tUequsHtioti  Hhooldbegone  iuto  by  ProfeeaorYeo,  pathologist  atKiug'e 
Collego,  and  that  he  would  airango  that  we  meet  the  profeaaor  for  this  purpose  as  Boon 


not  altaulutely  say  that  thoM  ohanges  woe  due  to  ooutagioua  pleuro-pneami , 

could  oidy  do  so  in  any  case  after  aeeing  the  fr«th  speoimeu,  as  he  coasidered  it  ini- 
possible  t<imake  an  absolute  diagnosis  wltltont  nottoe  ^uuefully  the  eutire  relation  of 
thedi«eaaed  uortioos  of  liuig  to  tne  healthy  tisioeaotthe  same  oivau.  He  was  rather 
luctined  to  tne  belief  that  there  ia  no  ohange  resnlting  in  the  Rmgi  of  cattle,  fhim 
ttithor  an  acute  or  obioniu  intianmiation,  which  may  not  be,  so  far  as  its  appearauoea 
uoder  the  mtcroeoope  are  concemod,  duplioatedby  the  action  of  the  diaeaae  Imown  aa 
contagions  pleuTO-pnenmonia. 

The  only  poaitive  thing  that  he  did  state  in  relation  to  the  speoimena  was  that  he 
ooiuid«a«a  the  changes  shown  in  them  to  be  the  result  of  a  diseaiie  of  at  least  two  to 
three  mootba'  Btanding.  Unfortnnately  for  na  during  the  whole  of  onr  stay,  which 
WHS  until  the  16th  of  Angiut,  do  oondemnationa  for  pleuio-pnenmonia  were  made, 
therefore  we  oonld  not  fanitah  to  Profbww  Tea  the  frash  specimens  demanded,  and 
the  matter,  so  far  aa  be  waa  concerned,  anded  here. 

Before  we  left,  Profeaaor  Brown  aaouied  me  that  be  did  not  think  there  need  be  any 
occasion-  for  alarm  in  the  f utore :  tkat  if  oar  eoiatiry  uoi  euUnlf  fret  /tvei  plmav-pntii- 
moiiia,  no  oondeumationa  would  be  made  npon  lungs  praaentiog  tbe  appeanmoM  only 
of  thoee  that  wem  condemued  in  my  pieaenoo  last  y<iar. 

The  following  tabulated  statement  oontains  the  partionlan  of  all  of  the  oondemn^- 
tioDS  of  American  animals  for  pleiuo-pnenmonja  that  have  been  made  in  Great  Britain 
this  year,  so  for  aa  1  am  infbrmed.  It  otheia  aie  to  be  added  they  have  arrived  thera 
nnoe  Anguat  16 : 


NsdM  of  itMuaiUp. 

rnmiportof- 

Toportof- 

DUO    1    Nnmbn 

L»J«. 

jS:i3 
JSi! 

Apr.  19 
JhmIS 

.._ . _.  _  !3;  London  from  Boston, 

11 ;  Liverpool  from  New  York,  1 ;  Liverpool  from  Boston,  1 ;  Bristol  from  New  York,  I. 

There  were  lauded  in  Liveiyool.  from  Jannary  I  to  August  Vi,  30,ai0  oaftit,  I'niin 
Trbiob  2  only  were  condamned.  Exactly  what  number  were  lauded  ID  London  itiid 
at  other  British  ports  during  this  time,  I  have  aa  yet  been  nnablo  to  asriTtiiiii ;  but 
diirinK  the  six  months  ending  June  25, 1881,  there  were  landed  iu  Oroat  Uiitain  fmm 
the  United  States  56,721  hood.  This  would  make  at  all  the  other  ports  except  Liver- 
pool, during  the  six  months,  about  32,000  animals,  of  which  1  wascondemui'd  to  Dris- 
tul  and  34  in  London,  as  suffering  from  contagious  pleoro-pneuinonia. 

Ill  this  connection  I  fee!  it  my  duty  to  report  to  you  as  a  result  of  my  two  iwasnns' 
inspections  In  England,  that  while  the  goveromeutal  examinatioua  at  Livor}Miol  are 
conducted  bo  carefully  and  methodically  that  there  is  no  danger  of  a  n  roiig  credit  be- 
ing givou  for  a  case  of  disease  found,  there  is,  in  my  opinion,  everv  chance  that  in 
Ijoiidon  a  diseased  lung  found  in  the  slaughter  houses  at  Doptfnrd  foreign  animals 
market,  may  be  returned  as  coming  from  a  port  iu  tbe  United  States  through  which 
tlie  animal  never  passed;  or  even  that  an  animal  lauded  Ihsro  from  France  or  other 
European  country,  the  longof  Kbich  is  condemned  as  showing  lesions  of  pluum-pucu- 

*  Sea  Senate  &±.  Doc.  No,  &,  4Uth  Congreaa,  3d  session,  p.  1*. 
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monia,  may  be  letonied  to  the  Privy  Council  OSce  bb  coming  from  tha  United  StatM, 

Od  the  90th  of  Jnty  laet,  in  the  coane  of  a  DonverflBtion  on  tbi«  point,  the  inspMitOT 
■t  Deptford  Rated  to  me  that  his  method  for  detecting  pleuro-pnecmonia  'waa  when 
he  '!id  not  diagnoee  it  in  the  ItTing  animal  (and  he  aoknowlc^dged  that  his  aocommo- 
ilatioDa  for  RachexBminatioii«n-ei«iDiute<itiate)  to  have  all  theliings  reserved  and  after- 
winla  examine  them  careftilly,  anil  when  a  nodnle  of  any  kind  -waa  disDOvend  to  eat 
iava  DpOD  and  examine  it  critically.  He  farther  remarked  that  when  he  found  adia- 
eM«d  long  and  had  not  previonely  condemned  the  animal,  Ikere  vat  (oonwljr  any  mark 
apm  tleeorcou  bn  rhiek  di»t<ued  animal  omld  bt  idmtlfied.  When  atkedhow he  reported 
earh  a  case  to  the  Privy  Connoil,  he  said  he  simply  reported  it  a«  one  cue  of  plenro- 
pnnamonia.  To  the  further  qnestion  as  to  what  country,  or  what  cargo  the  dlBeased 
^aimal  waa  credilod,  wheuever  animala  from  twoor  threedHTorent  ooontriesorportA 
were  being  ilanghtercd  by  the  Name  pereon  at  the  name  time,  as  waa  very  often  the 
else,  ha  answered  that  ke  neter  had  any  diUicaltv  in  identifying  the  animal. 

As  a  reanlt  of  my  conferencifwith  the  authorities  of  Great  Britain  apon  this  snbjeot, 
I  think  it  may  aaiely  be  stated  that  the  imprcsBiona  which  they  held  regarding  the 
he^th,  in  this  reepect,  of  our  Western  herds  have  been  material^  changra,  and  that 
longa  having  a  certain  appearance,  heretofore  condemned  as  being  that  of  oontagloua 
pleoTo-pneumonia,  will  not  be  so  considered  iu  the  futnre. 

Still  the  fact  remains  that  ne,  as  a  countty,  are  not  &oe  &om  thla  disease,  that  it 
fontinoM  its  ravages  to  some  extent  among  tbe  lierds  inu  narrow  strln  of  oountrj  ex- 
tending from  aboDt  New  York  City  to  and  inolodiiig  the  District  of  Colnmbia,  and  the 
iliitrict  about  Alexandria  iu  Vir;i;inia,  and  thatsolou<;  osthisetato  of  aiFaire  is  allowed 
10  exist  it  will  be  impossible  to  obtain  any  relief  whatever  from  the  preeent  biirden- 
sHDc  iratriotionH  placed  upon  all  our  cattle  goius  to  Groat  Britain.  Nor  aball  wo  in 
any  way  be  able  topreventtheultimatospreadof  the  disease  to  our  Western  herds,  and 
Ili«ir  conaequent  destruction,  unless  n-strictive  measures  are  at  once  adopted. 

As  ■  remedy  against  present  loss  and  future  danger  from  this  source,  I  oannot  do 
better  than  to  ask  yoor  consideration  of  my  reoommendatinn  of  last  year,  viz :  Let 
Cm^nm  enact  such  meaanree,  and  anthorize  encb  an  oiecntiou  of  them,  as  shall  im- 
madiatety  reotriet  the  movement  of  cattle  ont  from  and  withiu  infcoted  districts,  and 
in  time  tsodicato  every  case  of  Inng  plagne. 

hiasmnch  as  there  are  at  present  two  very  important  (]neations.  both  of  them  havins 
a  very  material  beaiing  upon  the  methods  to  he  adopted  for  ridding  a  country  M 
plcoro-pnennonia,  I  would  Hnggwt  the  propriety  of  uiii1crt.ikiii|;,  iu  addition  to  tlie 
preaent  work  of  the  division,  a  plan  of  oiperimental  study  with  a  view  of  asocrlain- 

M.  Whether  p]enn>-pnenmonia  contagio.<ia  can  be  communicated  in  any  way  osecpt 
by  actosl  contact  of  the  healthy  with  the  diseased  liviua  anlmnl j  and 

ill.  Whether  or  not  nnprotect-ed  animals  can  safely  be  introduced  into  a  stable  in 
vbich  the  dlaeose  has  formerly  existed,  hut  Into  nbicli  no  aninml  but  those  that  have 
Iwn  properly  inoculated  and  have  recovered  have  twen  allowed  to  enter  for  some 
lime,  and  in  which  it  is  known  that  tbo  disuasu  in  its  pure  form  bus  not  Dxiatod  for  at 
Ifwtt  six  months. 

There  is  very  much  that  might  he  Enid  npnn  theae  two  questions,  but  probably  tlie 
Ratement  will  be  aufhcient  here  tlint  bimh  Kngliah  autliority,  including  (hat  of  llie 
pnvy  conncil,  aosert  au  unbelief  in  the  me<li ate  contagion  tboory  of  spreivl,  while-other 
and  perhaps  as  good  authority  both  in  EnKliind  and  in  the  [Jiiitctl  .SiatoH  Bay  that 
Ihpir  own  actnal  experience  caases  them  to  hold  opinions  exactly  the  reverse. 

Id  tegard  to  the  second  propeaition,  while  the  practice  of  preventive  inoculation  is 
by  BO  means  new,  it  la  a  fact  that  recently  its  manngement  bos  seemed  to  be  better 
nnlennood  in  some  ways,  and  the  resnlte  of  its  systematic  practice  in  the  Netherlands 
anifia  certain  parts  of  Great  Britain,  aa  well  as  upon  isolated  diarnnoil  premises  wltliin 
onr  own  districts  seem  to  show  a  rather  easy  way  of  posHibly  ridding  oiirselTes  of  the 
Monrgc,  espeoiaOy  in  onr  larger  infected  city  dairies.  While  such  eniiiieut  authority 
u  Firmlag  asBerta  that  it  can  be  done,  the  fact  still  leinaius  thut  no  conutry  has  as 
yet,  in  thb  way,ndit«eLf  of  the  pl^ue. 

rOOT-AKD-UOUTH   DISK  ASK. 

In  Jaanary  of  this  year  the  Veterinary  Diviaion  of  the  Department  of  Agrionltiire 
WM  notified  by  tbe  Veterinarv  Department  of  the  Privy  Council  that  59  cattle  affected 
with  foot-aiid-month  disease  nad  been  landed  at  Dentford  (London)  from  New  York 
by  tbe  iteauiship  France.    This  warning  was  followed  in  a  few  days  by  a  notification 

•' "^        -   --.---.—  -..--  -— -  .c.  .. . toI,  from  New  York, 

D  arrive  at  frequent 

inlervals,  all  of  them  relalinx  to  coudenmations  made  at  London,  nnti!  on  HarcU  23, 
with  the  condemnation  of  S7rcatlli>  froni  tiie  stflaiiiBbip  City  of  Liverpool,  tbe  mani- 
fntatiofiB  of  tbe  disease  among  ojir  auimals  at  this  port  stopped  oa  suddenly  aa  it  had 
btgnn. 
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In  the  mean  time,  bowever,  notice  hftil  been  receiteil  tliiil  <iu  the  ITth  oC  March  *Iio 
disease  had  tteen  I'uiiiid  at  Liverpool,  wlicn,  on  tli:it  day,  '2DS  Hiiiniald  Iroiii  Purtlaod, 
hf  the  steamship  Lake  Maaitoba,  wars  coiiiletiiiiHd  as  suQ'eriu;;  from  it.  Frum  this 
time,  notably  on  Ma;  11,  when  &M  aiich  coinleninationa  wero  uiailo  from  the  cargo  of 
tba  Ion's,  from  Bostuii,  tmf  iL  June  9,  notices  of  ita  arrival  at  this  port  cootinued  to  be 
recaiTad,  whan  it  subsided  as  auddenlf  as  it  bad  done  at  Loudon,  wilb  tlia  candouina- 
tion  ot  137  animals,  by  the  ateamBliip  Istrian,  from  Bustnu.  Before  thia  desired  end 
was  reached,  however,  notice  bad  heen  received  that  a  cargo  liud  been  lauded  at  Glas- 

SV  from  the  Bt«auisbip  Fhianician,  from  Boston,  amooff  wbicb  '£li  bullocks  siilfeiinjz 
im  foot-^d-mouth  dinease  bad  been  condenmed.  Ilora  its  appearsjice  began  Mia 
ended  with  the  landing  of  this  cargo. 

ImmedUtaly  upon  tbe  receipt  of  this  information,  means  were  undertaken  which  it 
waa  hoped  and  aupposed  would  lead  to  tbe  source  of  this  new  and  tbrealouing  danger. 
GareM  inspections  of  animals  going  sLiroad  were  made  at  the  jiortB  of  dcbiirkation ; 
certain  cattle  that  had  been  condemned  upon  reacbiiig  England  n^ero  traced  to  the 
Eastern  yarda  and  from  thence  to  Chicago,  to  whicb  plMw  Mr.  McLean,  M.  K.  C.  V.  S., 
was  sent.  From  there  he  enooessfuUy  traced  them  on  to  atbev  stock  yardn,  and  iuaniim' 
berof  ioatancea  even  into  tbe  stables  where  they  had  been  feeding  fur  weeks;  uotwitb- 
standing  all  of  nbicb^  no  indications  of  the  presence  of  tbe  disea«e  could  be  discovered. 
This  being  the  nnsatisfactoT^  state  of  affair  at  the  time  it  was  determined  to  send  a 
representative  to  England  in  connection  with  tbe  pleuro-fneumnnia  intjuiry,  the 
added  ingtmction  was  given  me  as  already  detailed,  in  the  hope  that  some  soiutioD 
of  the  problem  might  be  reached. 

Therefore,  upon  landing  in  Liverpool,  and  before  proceeding  to  London,  I  at  once 
visited  tile  nharrea  upon  the  Birkenhead  side  of  the  river,  upon  which  animals  from 
the  United  States  are  landed.  Here  I  found  but  few  cattle,  and  tbey  appeared  to  ha 
in  a  perfectly  healthy  condition.  Great  precautions  ha^l  biien  taken  to  leuder  tha 
hnildingsand  premises  free  from  tbocontagion  of  foot-and-mouth  disease;  small  brtck 
furnaces,  in  woich  snlpbnT  had  been  burned,  were  placed  within  short  distances  of 
one  anotW  in  the  buildings ;  a  very  largo  i|uaiitity  of  strong  linie-wasb,  in  which,  I 
was  told,  had  been  disolved  20  per  cent,  of  crude  carbolic  acid,  had  been  nsad  upon 
all  the  walls  of  tbe  bnUdings,  both  inside  and  out ;  also  upon  all  rona,  fences,  out- 
buildings, &.O.,  about  tbe  place,  small  bo^es  had  been  arranged  into  which,  before 
being  allowed  to  leave  tbe  inclosed  premises,  nil  men  that  hod  been  in  contact  in  any 
way  with  the  condemned  animals  were  obliged  to  go  and  receive  a  thorough  fumiga- 
tion. These  sonita^  and  preventive  moasuras  were  eatablislied  by  the  inspector, 
Mr.  Moore,  F.  B.  C.  V.  S.,  and  were  carried  out  iu  a  most  thorough  and  praiseworthy 

As  no  disease  offering  opportunity  for  examinations  existed  hero  at  this  time,  I 
decided  to  go  immediately  to  London  and  there  aaic  permission  of  the  proper  authori- 
ties to  proeecnt«  my  investigations  upon  premiBcn  under  tluiir  control.  During  the 
meeting  with  the  council  on  June  27,  to  which  I  have  refurri'd  in  the  repiirt  upon 

Citro- pneumonia,  gonie  converaatiou  regarding  the  iuniling  of  fuot-and-moutii  disease 
k  place,  and  in  answer  hi  questions  put  to  me  byXord  Spencer  1  stated  that  ao  for 
■e  I  knew  and  believed,  and  that  much  time  and  etfort  bad  been  used  to  demonatrata 
tbe  tTuth,  the  disease  bod  no  eiistence  amoug  the  animals  in  the  United  States.  Thia, 
of  oonrse,  surprised  thetn,  and  they  were  at  as  great  a  loss  aa  myself  to  account  for  its 
appearance,  and  immediately  olTered  to  do  all  in  their  power  to  help  ascertain  the 
fact«.  Afterwards  I  told  Professor  Brown  that  if  he  would  send  an  inspector  with  us, 
that  we  might  together  investigate  the  matter,  I  should  be  glad  to  have  him  do  so. 
This  proposition,  bonerer,  he  fulled  to  acci-pt. 

At  the  Veterinary  Department  I  was  furniabcd  a  list  of  tbe  names  and  dates  of  land- 
ing of  all  the  steamers  tmia  which  American  animals  had  been  condemned  aa  anffer- 
iug  from  foot-and-mouth  disease  ujiou  arrival,  as  follows ; 
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I  Mmloddd  ta  bagin  thU  iiiTcattgatlon  by  onlling  apo^  the  ownen,  or  thow  repre- 
watioB  the  vahooa  etcamen  from  which  oondemDed  animali  hful  been  lamled.  At 
the  office  of  the  NatioDol  IJDi^,  repreaented  in  the  above  list  bj  the  Fiance  and  Greece, 
the  atatinDeiit  was  made  that  all  of  thti  vesaels  of  thia  campaa^  upon  orriTiDg  at  the 
port  of  Lnodon  with  tattle  tritneship  them  boiub  distance  ilnwD  theriferon  to  ft  tender, 
which  takm  them  from  there  to  Deptford.  SumetimeB  this  change  is  made  in  the 
Mream;  aiothers  the  transport  boat  go«a  with  tho^Tuiisii!  iuto  the  ducb,  in  which  eww 
lh*re  mnst  be  a  detention  of  at  liiust  oue  tide.  These  transport  boot b  are  proTidtid  by 
tbu  liondoD  Oeuetal  Stfam  Navigation  Cum  pan  j' tinder  contract  to  the  Veterinar; 
Department  of  thp  Pri*.V  Council;  they  are  of  good  size,  and  there  is  never  more  than 
one  provided  at  a  time,  alttgonch  at  various  times  there  have  V'^n  anninber  of  dilTerent 
ones  at<ed.  It  is  undentood  Uiat  this  tender  is  thoronghl;  diainfV:cted  between  each 
eaxj{0. 


The  veaael  on  her  ontward  trip  sailed  from  Londoii  on  November  27,  1880,  having 
amoag  her  cargo  iDBuufactiiied  goods  onl]'.  On  the  homeward  voyage  sbe  arrived  in 
London  Jannaryl,  IB81.  The  animals  were  transshipped  without  delay,  and  although 
BO  one  en  board  bad  an;  knowledgeof  theexiatenoe  of.di*easean>ong  Lbem,  thue 
were  cnndatuiied,  four  boors  after  landing  at  Dcptfiird,  59  head  a«  afiocted  wltb  foot- 
■od-MMDth  diaeaae. 

STBAUSHIP  E^HCB— SKCOND   DISKASKD  CARGO. 

Thia  abip  sailed  again  from  London  Jannai?  7,  having  Qmong  her  cargo  SI  balea 
ICaneillea  ^vool,  8  baleq  ^at  sking.  11  baca  English  wool,  ;i'J  bates  of  skins  trom  Bom- 
b»T,  1!i  casks  of  aaltedskina  from  England,  50  bales  nnwaahodAnslralian  and'JOP  balea 
Suacian  wool.  Thia  wool  was  stiired  in  No  1  orlop  and  Ko.  5  it^erage  deck  (alie  alw 
eiuiie^  two  bolls  and  eight  heifers,  coniiiEued  to  the  "Amoricao  Horse  Exchaoge, 
Limited,"  in  New  York,  when  npon  arrival,  January  ai,  IStiJ,  they  were  found  toT>e 
affected  wilb  foot-and-mouth  disease  and  quarantined  for  'Jo  duys.)  On  her  return 
trip  all  cattle  were  carried  on  tlie  main  deck.  She  arrived  in  London  again  on  Feb- 
niaj  9,  vheii  the  following  t«tegram  was  received  from  the  captain:  "France 
tiriTed  at  lit  o'clock;  lost  18  cattle  on  the  voj'age."  She  was  not  docked  until  10 
o'clock  next  morning.  Upon  the  ezaminatioD  of  the  cattlo  at  Deptford,  66  bfiul 
ware  condmuied  for  loot-and-maath  disease. 


hercaaga  1  bala  rabbit  okins,  30  bales  raw  skins,  2j  bales  dry  EiiuliaL  skins,  and  W 
balea  Smai^D  iTool.  Tills  wool  was  stored  io  tbe  steerage  where  the  catt]ii  wt>re  uor- 
lied  on  tiwretani  voyage.  She  arrived  back  on  tba  'J3d  of  Febrnary,  and  tlie  captain 
lct«rapbed:  '^  Arrived  at  S.^*)  p.  m.,  and  uaCtIa  nuw  going  out,''  irpuu  being  esaui- 
ined  «t  Deptford  33  bead  ware  condemned  for  foot-and-ninntb  diteasu. 

BManaistbeaaTeiieels  dock  some  distonco  down  the  river,  it  U  belicvedtliot  no  head- 
rapes,  g'rain-baga,  pails,  or  other  articles  used  about  tba  cattle  duriua  Ibe  royaga,  and 
which  are  all  landed  with  tbem  at  Deptford,  under  the  law,  are  resliipp«d.  as  \lie  os. 
p«BMof  t^^neportation  and  dookageratca  would  be  very  high,  Tbecutlleiittioeitare 
all  relaioeit,  bot  are  thoroughly  iliaiufooted  after  each  voyage.  No  live  cattle  nave 
ever  been  carrisd  aa  slorea.  The  presence  of  tbo  disi-aso  iitM  never  been  "logt^d." 
ICi.  Brooks,  viaiting  agent  for  the  company,  was  very  sure  that  noneuf  tbtidiiu-aaelD 
qNntiou  bad  been  noticed  on  any  of  their  lioals.  At  the  linie  thi;  France  had  landi^d 
nrr  second  ''diaaased"  oa^o,_  he  had  gone  to  Deptford  lowe  Ihe  cattle,  and  found 
tlieui  sick,  aa  he  waa  told,  with  foot-and-mouth  djscHsa ;  that  they  nere  sick  he  was 
■aiiafied.  Just  afterward  (February  £1),  on  the  arrival  of  the  Greece,  he  went  on 
board  and  made  a  careful  oiainination  of  the  anignalsin  couipany  with  the  tirst  officer 
Slid  Jlr.  Filling,  ropreseuting  the  consignee,  Mr,  Boll  (who  had  eunie  to  tbo  sti^inaj 
«]>eaially  for  this  purpose),  and  the  bead  cattleman,  As  a  result,  tbey  all  ligreod  iu 
dKlarinR  thftt  there  was  no  sickness  whatever  auiong  tbem. 

Captain  Pierce,  of  the  Greece,  said  that  he  did  not  notice  any  disease  among  the  cat- 
tle on  this  voyage;  it  is  hishabit  during  a  voyage  to  eo  below  and  among  the  animals. 
Wlienevcr  cattle  die  on  board  tie  logs  the  fact ;  bo  bos  never  loggtid  an  outbreak  of 
sichnen  lit^aose  he  bos  never  yet  lind  one. 

We  next  called  upoo  Uesirs.  William  Ross  A  Co.,  agents  of  the  City  Line,  repre- 
sented In  ttje  list  by  the  City  of  Liverpool  and  City  of  London.  These  stea men  u^ver 
InloDeptford,  but  transship  their  cattle  in  preolaely  the  eiinio  manner  as  do  those  Just 
nscrihed. 

8TKAMBHIP  crrv  or  uviskpool — pibst  oteBASitp  caugu. 

_     __b1  MkilMl 

auong  bei  eargoS 
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Iiomovvd  vajAge  tbe  arrived  in  London  Jiumtuy  6,  1681.  The  ijattle  wer«  tnns- 
shipiH^  at  once ;  of  tb«M,  after  being  landed  at  Dejitfoid,  267  head  were  condemned  aa 
Boflbring  bom  foot-and-mouth  dlseaae. 

STEUfSmp  CITT  OF  UVERPOOLi— SECOND  DISEASBD  CARGO. 

On  this  Toraee  the  ship  a^led  ftam  London  Febmary  11, 1B81,  baring  among  tbe 
cargo  2S  tons  Mlted  hides  and  8kiua,5  bale*  wool, S14  bales'igieaaf"  wool  (probably 
Aiiatralian],  and  13  bales  skios. 

On  tbe  bomeward  Toyage  she  arrived  in  London  on  March  20,  wben.becaQse  tbe 
vteamer  had  not  been  tdegraphed  from  Graveaend,  there  was  no  transport  ready  to  re- 
ceive the  cattle,  she  tberefore  docked  with  them  still  on  board,  and  it  vraa  not  until  tbe 
second  day  after  that  they  were  transshipped,  and  on  the  23d,  371  bead  were  condemned 
as  snflering  from  foot-and-month  disease. 

SntAMBBtP  CITY  OF  LONDOIT. 

This  vessel  on  her  outward  trip  sailed  from  London  December  11,  1S80,  having  among 
ber  cargo  35  tone  salted  hides,  4  tons  salted  skins,  and  2  tons  dry  skins.  On  tbe 
bomewud  voyage  she  arrived  in  London  Jannary  17,  1881,  where,  on  aoconnt  of  the 
state  of  the  tide,  and  to  save  time,  the  transport  acooiapimied  her  into  the  dock,  as  ia 
veiy  often  done  onder  snch  oironmstanceB.  This  caused  so  much  of  a  delay  that  the 
animals  were  not  examined  until  the  next  day,  at  whioh  time  12  head  were  condenmed 
as  suffering  from  foot-and-mouth  disease. 

These  vessels  have  never  carried  any  lire  stores,  nor  have  they,  so  far  oe  known, 
ever  earned  back  to  America  &ti;r  head-ropes,  bags,  pails,  &,c.,  that  bad  been  in  tbe 
Deptford  lairages.  Tbe  cattle  fittijigs  are  permanent,  thoroughly  disinfected  after 
eaon  voyage,  and  whenever  repairs  upon  tbem  are  needed  it  is  done  in  America,  and 
with  lomber  procured  there. 

We  next  saw  Messrs.  Adamson  &  Konaldson,  who  made  tbe  following  statementa 
regarding  steamers  nndei;  their  control: 

STKUI8H1P  ROCHKSTEB. 

This  vessel,  on  her  ontwaid  voyage,  saUed  from  London  on  December  8,  1880,  hav- 
ing among  lier  cargo  131  bales  of  wool  (probably  Aastratian  unwashed).  On  her 
homewudtrip,  after  a  long  and  stormy  paes^o,  she  reached  London  Jannary  38,  when, 
at  a  oonsidetable  distanoe  down  the  river,  the  cattle  were  pat  on  board  the  transport 
boat.  This  was  not  the  common  prootioe,  but  was  in  fact  the  onlv  timesbe  had  not 
gone  alongside  at  Deptford  to  discharge.  Upon  being  examined,  all  that  were  left  of 
the  original  shipment,  viz.,  42  head,  were  condemned  as  snfleriiig  ftem  fbot-and- 
montb  disease.  Concerning  this  shipment  1  was  told  that  the  nn(m»lw,  hefon  soing 
on  board,  wore  dotalniHi  on  tbe  railroad  four  days  over  time  by  snowstorms,  dSiiqg 
which  they  wore  probably  neither  fed  nor  watered.  Upon  reaching  Boston  ttiey  went 
immediately  on  board  ship;  seemed  very  tired  and  laid  down  atoifoe;  shortly  after, 
two  died;  soon  they  commenced  dying  inlargennmbers,  and  tbe  carcasses  were  thrown 
overboard.  Owing  to  the  unpieoedonted  ronghnessof  the  passage,  tbe  cattle  arrived 
very  mnob  bmisea  and  eihansted,  and,  in  the  opinion  of  the  owners  of  tbe  vessel,  this 
was  the  only  cause  for  their  condemnation.  The  practice  of  the  steamers  of  this  line 
is  to  go  alongside  the  lauding  st^es  at  Deptford  and  discharge  the  cattle  direct,  sim- 
ply because  it  is  convenient  for  uiom  to  oo  so,  as  tbej  berth  at  the  Millwood  docks, 
which  ai«  Just  across  tbe  river.  They  never  carry  any  live  stores,  and  ibe  cattle  fit- 
tings are  pnt  up  at  Boston,  and  when  repairs  are  necessary  they  are  made  there. 
When  asked  if  they  ever  carried  back  to  America  any  head-ropes,  baes,  &a.,  fiiDm  the 
piemisea  at  Deptford,  tbey  at  first  Bftid"No,"bnt,  npon  looking  into  the  matter,  fonnd 
that  the  st«aroeT  Milanese,  sailing  from  Loudon  October  3, 18S0,  the  steamer  Sumatra, 
sailine  from  London  Joue  16,  1881,  tbe  steamer  Ilonsa,  sailing  from  London  June  27, 
]8S1,  bad  done  so,  and  they  now  thought  it  more  than  possible  that  npon  other  occa- 
tiona  other  steamers  had  carried  to  Boston  bundles  of  sncb  ropes,  which  had  been 
broaght  to  tjie  ships  by  watermen's  boats  directly  from  tbe  Deptford  lairages. 

amnaair  fabadat. 

This  vessel  is  owned  by  tbe  Messis.  Biemen  Bros,,  but  at  the  time  of  the  voyage  in 
question  was  chartered  to  Messrs.  Adamsou  &  Konaldson.  In  1878  she  was  employed 
in  carrying  cattle;  later  she  was  enMged  in  laying  telegraphic  cable  and,  towards  the 
close  of  the  year  1879,  she  naa  laid  up  in  Miltwooil  dock,  where  she  remaine<I  empt^ 
for  moie  than  a  year.  She  bad  carried  live  stores  while  laying  cable,  but  not  when 
engaged  on  these  other  voyages. 
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18  In  Millwood  docks,  nud  partly 
,   „.,  EnglftnA;  alie  lias  never oomeil 

tDypTOVendtr,  beatl-ropeB,  pnils.  arKi^in-baga.  ThiHt-esael  on  her  oiitwurd  trip  sailed 
ftmn  London  in  November,  1830,  with  a  onrgo  among  which  wora  2,H-1H  hales  of  Eob- 
■iuL  wool  loaded  iato  the  tanks,  at  the  bottom  of  tho  votu!el,  ftcnerally  nseil  for  storing 
the  (able.  The  combings  of  the  hatches  are  raised  al>oat  4  ictt  above  the  level  of  thu 
docks,  BO  that  it  was  thonght  if  a  bale  had  been  hToken  while  being  hoisted  out  the 
wool  wonld  hare  fiillen  baotc  into  the  tank,  and  not  have  been  acatterud  over  any  of 
the  decks  npon  which  cattle  were  afterwards  carried.  Going  into  New  York,  when  off 
Sandy  Hook,  shs  broke  her  propeller,  and  was  obliged  to  lay  up  in  Brooklyn  for  sev- 
eral weeks  Wore  taking  on  board  her  live  cargo,  which  she  did  at  the  Henderson 
docks  in  New  York.  The  passage  home  was  a  very  long  odo,  some  twenty-one  or 
twenty-two  days,  and  it  was  not  nntil  the  consignee  of  the  cattle,  iSi.  BeU,  or  his 
a^t,  went  on  board  the  ship  npon  hor  arrival  home  that  there  was  thonght  to  be  any 
duease  among  the  cattle;  he,  however,  discovered  it  then.  She  went  alongside  th« 
Isnding  stage,  at  Deptford,  on  Fehraary  13,  and  discharged  her  cattle,  &om  which 
were  condemned  339  head  as  sniTering  tcom  foot-and-mouth  disease. 

OTKAHSair  L&KE   UANTTOBA  UHD  B.    8.    LAKB  NEPIOON. 

Althoagh  the  tepresentativoa  of  tho  Beaver  Line,  to  which  both  these  steamera 
tMlong,  wei«  personally  seen,  they,  for  their  own  reasons,  preferred  to  answer  my  qnce- 
tioiu  rt^arding  them  by  letter,  ss  follows :  "  In  reply  to  yonr  inqnlriea  as  to  cattle  by 
the  above  ateamerB  from  Portland,  Me.,  arriving  hereon  the  I6th  March  and  7th  April, 
1681,  I  have  to  inform  yon  that  SOS  head  were  landed  affected  with  foot-and-mouth 
diaeise  from  the  Lake  Manitoba,  and  113  head  from  the  Lake  NepigOD.  The  outward 
ctmwa  by  each  steamer  were  the  nmal  general  cargoes,  and  contained  no  hides,  skins, 
Wd-nipea,  p^la,  &,c.  The  disease  did  not  develop  during  the  voyage  mffloiently  to 
CMDB  onder  the  DOtiee  of  the  captain  and  ofnceisiil^the  steamers,  aadno  entries  were 
Hide  in  the  log-book  respeoting  it.  On  the  voyage  in  qnostion  the  Lake  Manitoba 
kA  Portland  the  6th  of  Haroh,  and  the  Lake  Nepigon  theSStd  of  the  same  month,  bat 
hid  DO  live  stock  on  shi^B  acconnt  ou  board.  Tab  shippers  of  the  cattle  were  Mesam. 
S.  CWg  A.  Co.  and  D.  H.  Craig,  ex.  Lake  Manitoba ;  Messrs.  R.  Craig  &,  Co.  and  D. 
H.  Craig,  ex.  Lake  Nepigon." 

Calling  npOD  Usshtb.  Oeorge  Warren  Sc  Co.,  TeTrrwentativeB  of  the  steamers  Fale*- 
tine  aod  lowK,  I  received  the  fbllowing  infoimation: 

rrBAMSmP  FALXsmrE. 

The  (teamer  left  Liverpool  on  her  ontwaid  voyage  Febraoiy  S4,  having  among  her 
cargo  4  caska  skins.  Aluiough  there  was  no  mention  of  there  being  any  head-ropes, 
Ac,  on  board.  I  was  assured  that  possibly  there  might  have  been  some,  as  they  often 
tike  them.  On  Uie  homeward  vovago  she  left  Boston  March  IS,  and  arrived  in  Liver- 
pool and  discharged  her  animals  by  going  alongside  the  landing  stage  (as  all  vessels 
do  at  this  port)  on  the  27th  of  Marco,  when  186  bead  were  condonined  as  snSering  liODi 
foot-and-montb  diaeaae. 

nzAMSBiP  IOWA. 

This  vessel  od  her  ontword  voyage  left  Liverpool  April  19,  having  amonK  her  cai^ 
4oHks  wetekiuB,  338bagshide cuttings,  4  fr<t«ifleaooni-6ii^i  and 4  hurSlft  htaO-rapet from 
t^  MrngtM  to  K.  Craig  4- Co.,  S3  eoila  old  rope,  500  salted  hides,  31  hales  dry  hides,  and 
1%  bogs  Yorkshire  wool.  She  left  Boston  onthe  homeward  trip  April  30,  at  noon,  with 
lUrat  «9  cattle  shipped  by  Thomas  Crawford  &.  Co.,  8.  W.  Clark,  C.  M,  Acer  A.  Co. 
(which,  the  gentlemen  remarked,  is  the  same  as  Craig),  R.  Craig  &  Co.,  John  S.  Fra- 
mu,  D.  Congblin,  F.  R.  LioKham,  and  T.  and  F.  Uttey,  The  first  dise.'uie,  said  by  one 
of  the  catlleinen  to  be  foat-and-moath,  was,  says  the  ship's  log,  noticed  at  8  a.  m. 
CD  the  etb  of  May,  among  animals  belonging  to  C.  M.  Aoei  &^  Co.,  on  the  port  side  of 
the  after  steerage;  on  the  7th of  Hay,  at  8  a.  m.,  the  same  trouble  woashovring  among 
tittle  by  tho  forward  hatch,  belonging  to  R.  Craig  &,  Co. ;  on  the  9th,  at  4  a.  m.,  it 
"IS  discovered  among  other  cattle  occnpying  space  in  the  after  steerage,  forward 
•tivrage,  main  dock,  and  starboard  i^Iey-way;  on  the  10th,  at  4  a.  m..  It  is  recorded 
that  foot-and-montb  disease  is  still  spreading  among  the  cattle  all  over  the  main  deck, 

indonthe  11th  of  Hay,  at  G  a.  m.,  at  which  time  they  ■ 1— -"-^  1-  ■= 1   'i- 

divasehailspreadthroughoat  the  ship,  and  694  head  wer 
«ith  the  disease. 

The  Iowa  ban  never  carried  to  America  &om  England  any  cattle,  calves,  sheep,  or 
piga ;  neither  do  any  vessels  of  this  line  cany  live  stores.  The  cattle  fittings  are^at 
is  and  repaired  at  Boston. 


Dictzed  by  Google 


38  BEPORT  OF  THE  COHHlSStONER  OP  AGRICTTLTtlSB. 

STKAHSHIP  PttlEKIClAH. 

TliiH  vcHavl  h  of  tlio  Allan  Lino,  and  of  tlinr  ilivimim  of  it  liuviug  its  hoadtiuftrtaiv 
at  Oliwgow.  From  tlie  flmi  therA  1  huvc-  llio  followiiif;  infuruatiiin  couceruiug  her: 
Oq  tlie  two  previons  voyiigM,  tliftt  is,  siiiKo  the  20th  of  St-ptember,  HBO,  she  wma 
etuployL-d  in  tlie  Blror  PUto  trade,  whera  she  currioil  no  cattle.  Upon  tbo  oiitwftnl 
triji,  of  the  voja^e  In  queHtion.Bbe  hail  Hluiply  the  onlhiarj  );co»ral  chiko,  not  IiaviDg 
amont;  it  an;  arliclcH  that  could  irith  rco-siiii  be  buii|hjimm1  to  have  been  In  mit  iTity 
in  contact,  with  ilisenwd  aniinala  of  an;  kind.  On  Itm  return  voyage  ihe  left  Boston 
at.  1.46  n.  ni.,on  the  ITth  of  MAy.  Tbo  cuttiu,  ^7.1  bead  hi  all,  ircreHbippeilbf  J.  Mc- 
Sbaue,  jr.,  of  Mi>iilrua1.  Tbe  first  gj-niptnmaof  aicknuea  amoQ|:  Ibem  were  noticed  three 
daysftlW  the  vpfwoI  bad  laft  port,  "on  an  old  hnll;''  triim  him  the  infnction  speedily 
KnrGad  thrni)|>h  the  I'ost  of  tbe  cattle,  niitil,  tipon  th6  Zlit  of  May,  wliea  she  landetl 
tiiero  at  Olasf^iw,  335  bead  were  I'onilemueil  as  sntrcrluf;  from  foot-uid-month  dlseMe. 
Her  cattle  fit  lines  were  put  In  an^  all  repalreil  in  Boston.  She  did  not  carry  any  ltv» 
stores,  nor  was  tliero  anytliiii';  about,  her  wliloh  cnuld  hnre  given  rise  to  the  flltinasn. 
In  a  letter  on  tbe  siilijL'ot  tlio  Messrs.  Alldll  xay,  "  Wo  are  snlisGod  that  the  ailment 
originated  with  the  olil  bull,  and  was  brongbt  from  America ;  be,  however,  had  reoar- 
ered  before  tbe  end  of  the  voyage." 

CoDoeming  this  Bhinmont,  I  had  learned  early  in  Jnne,  from  the  Messrs.  Allan,  at 
Boston,  that  nf  the  KIS)  animals  shipped  on  lliin  vessel  b;  Hr.  HcBhnnS,  kix  car-loads, 
consisting  of  103 head,  were Crtnadiau  oatrln, an'l  I-IT  liead  were We»ram  Statis  tteer». 
Tbeee*teer*  were  bought  of  Monroe,  of  llrigbtmii (Boston),  and  tbs  lot  wniuada  iipa« 
follower 

Thirty-bead  lot,  aroraging  t,n:ll  l>onnds,  binight  nf  K.  Btrahom  A  Co.,  ChiaAgo, 
May?. 

Ijiiny-wven  liead,  of  a  lot  of  127  head,  averaging  1,!!09  ponnds,  bodght  <rfR.  8tr»- 
hom  A,  Co,,  Chicago,  May  7. 

Bixteen-head  lot,  avi'raging  1,400  poiiii'ls,  bought  nf  K.  Strabom  it  Co.,  Chicago, 
liar  7. 

rive  liead,  of  a  lot  of  :tO  head,  averaging  1,444  jmnnds,  bongbt  of  Rejuolds,  Enoch 
&  Co.,  Chicago,  May  7. 

If^ur  hoad,  of  a  lot  averaging  1,685  poiinilM,  lioiight  of  Sobluson,  Chicago,  Haf  7. 

Forty-live  head,  of  a  lot  of  sS  bend,  avenigiiig  l,:t!9  pounds,  bought)  of  Daly,  Millar 
&.  Co.,  Saint  Louis,  May  IV 

Giving  the  total  of  KI7  Hiiinials,  mslting,  Mr.  Houroe  aanund  »«,  a  nioe  atralgbt  lot 
ofstoora, 

1  afterwards  leameil  tliitt  Mr.  JlrSbaoe  b:ul  frequently  shipped  cattle  to  Liverpool 
during  tbeeiinleucu  in  tbe  JairHf!»s  there  offout'and-ruouth  disease,  and  I  wastold  by 

"'    "    '  '       -.->--.-->.-.-    .---  -Olio  with  him,  th™t  it  was  McShane'sprac- 

n  liring  hack  and  use  tbeir  (tid  bead-ropes.* 

STiCAt«eiiir  isTiiiAN, 

1  am  indcbtcil  to  Ue«stB.  Frederick  Leyiand  A  Co.,  the  onuers  of  this  steamer,  for 
tbe  following  particulars:  6ha  loft  LivergKiol  on  tbo  outwurd  voysgn  Hnf  19,  having 
among  hPr  cari;o  9 'bali-s  wool  waste,  S  balrs  hair.  3  conks  sal  tod  skius,  350  bundles 
snltt.'d  calfskins.  ii72  coiIn  old  rope,  ;U  bales  wool,  11  caxks  siilti^d  skins,  tf6d  wet  salted 
bidcH,  3  bniidles  calf  HUiua,  and  251)  boles  wool.  On  the  liomewaiil  voyage  she  left 
Boston  on  tht-Sltlbiif  M:iy.  Although  the  log  inivkesnoincntlon  of  any  diaouse  among 
the  cattle,  it.  iIoph  inciTtlou  in  scvetal  instnnnts  Nirkiii'ns  and  death  among  the  sheep  on 
hoard,  whhdi  fitct  carries  the  inferunce  th:>t.  hud  anything  wrong  been  noticed  with 
tlie  cattle,  It,  tiHi,  woald  have  been  "logged."  She  ilischargod  Ihu  cattle  In  Liverpool 
at 4.40 p.  ni.,  .Iiine  D.  when  137  bead  were  'ondiuiui^d' as  having  foot-aud-month  dis- 
•MS.    'Hie  slieep  were  not  mentioned  as  Iiciug  alfccled. 

Tills  venei'I,  as  well  as  otiicn  of  this  line,  have  fimjuently  ctitflcd  back  hfad-ropes; 
tliPT  ai-a  hronght  froni  thu  laimgea  and  taken  charge  of  dnring  the  voyage  by  IhuiMir- 
rants  of  the  ouiiers  of  tbe  cattle  wlio  ititum  noon  the  steamers. 

The  «hipiiern  of  the  cnlflo  wew  Messrs.  Bwift  Bros.  &  Co.,  and  Uefnrs.  J.  and  C. 
rougblln,  who  mi>  n-uiilnriy  engaged  In  (ho  trmie  hotwi-pn  BoHton  and  Liverpool. 
Atlerwunls,  in  an  interview  witli  one  of  the  Messrs.  Congiilla,  t  leaniiHl  that  their 
pnu-tiiw  wnM  to  rolloet  their  benil-ropes  in  the  lalr»L;eH  and  rcship  tbrni  for  nwt  in 
Aiiieriea,  and  that  lie  would  ralber  nse  a  new  rope  with  e\-i'rj-  rtiLlnial  tliaii  have  this 
disenis!  apfHiar  uiuoiig  thctn,  and  bu  thought  iithoTshiptwrs  cnti-rtalned  thuaaino  views. 

■,Iamf!M  MrSlinni-,  jr.,  sbipncd  cattle  fmm  Boston  to  Livernoiil  as  follows;  .Tannary 
87,  I'T  heiiit.  on  the  l'<  lulinike ;  )-'i'hi'Uiir\-  IH,  100  bend, on  the  (iinmorgnu;  Kehrnary 
v:i,r^hi'i>d,nu  I  lie  Pembroke;  April  G,l:iO  head,  on  tLo  Pombruke;  April  la,17&hMd, 
on  the  (ilaiuurgan. 

I    ,iz.dbvG00gIc 
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Tha  inTMtigatians  no  far  eceined  to  point  to  the  fact  tliat  from  whatevei  lonrae 
the  Infection  had  reachiMl  tlic  American  niitninlN,  the  vcrhoIh  IhcioitelveH,  in  their  geti- 
eral  cargoes  nDd  niiin»gcmi.:nt,  Ehoiitil  bo  held  lilamoliow,  aii<l  tliBt  uiitiTithHtaiiiliU);  a 
feff  Instances  id  nhich  its  appoarauce  micht  roMonably  be  ilne  to  other  cuubch.  nota- 
bly in  theRMond  csr^ropsoftlie  Bteniuers  France  and  City  of  Liverpool,  the  oatbreaks 
were  directly  cliarg^eablo  to  the  solf-stuiie  Inftetion  that  had  already  causcil  ao  much 
tronble  in  Great  Britnin,  convened  bv  the  IndlBCriininnte  use  of  the  huod-ropcs,  &.O., 
coming  fhim  the  forei^-n  animals'  wharvee  at  Deptford  and  Liven'O^Ii  ^bi<^h  were, 
at  that  time,  hotbeds  of  the  disease.  It  remained,  then,  to  ascprtain  boir  these  ^red)- 
iae«  became  infect«d ;  hon-  this  Infectiozi  ooiild  bare  been  conveyed  to  tlieae  articles ; 
bow  tb'T,  having  bcconiB  impregnated  with  thevirns^conldhavecome  in  contact  with 
tho  cattle  iu  sucli  away  as  to  cause  tlio  outbreaks  \Thich  nndonbtedly  had  taken  place 
in  mid-oc«aD,  and  not  at  the  same  time  have  been  introduced  to  out  various  seaboard 

nmoDOcijoN  and  bfriiad  or  the  disbabb  in  thb  dbptford  markkt. 

In  the  report  of  tlieTetcrinory  Department  of  the  Privy  Comicll  office  for  1680,  Pio- 
feHSor  Brown  irrltes : 

"In  the  middle  of  September  last,  the inanector  of  the  Privy  Counoil  at  Deptfbrd 
h«d  bis  attention  called  to  the  existence  of  the  signs  nf  fnot-aud-mouth  disease  In  the 
tonxnMof  some  French  cattle  irhicb  had  been  slaughtered  lathe  luarket;  no  symptoms 
of  the  disease  had  been  seeu  in  the  animals  during  life,  but  the  luorbij  a^iiearauoes 
Tere  characteristic,  and  left  no  room  fur  doubt  as  to  the  nature  of  the  infectiou.  Soon 
aflenrsrda,  on  September  20,  a  cargo  of  ci^ttle  &om  Havre  were  lauded  at  Deptford 
Gnm  tJie  ebip  Swallow,  and  on  inspection  the  Beoond  day  ait«T  landing  aome  of  tbem 
were  fbniid  to  be  affected  with  foot-and-mouth  disease, 

"Thedisoaoetbus  introduced  intoDeptford  foreign-cattle  market  continued  to  spread 
KOODK  th«  animals  which  were  landed  there,  and  as  the  lairs  at  that  time  were  oTer- 
oowded  with  animals  from  America  as  well  as  from  Europe,  no  opportunity  waa 
afforded  for  the  effectual  disinfect iun  of  the  ul.icos  where  disease  had  existed,  and  eon- 
-Mncntly  animals  which  wereperfectly  healthy  on  lauding  became  infected  soon  Kfl«C 
~         g  the  lai—  " 


seqncntly . 
entering  tl 


From  the  asaiatant  inspector,  iu  relation  to  the  same  matter,  t  hava  it  that  "  foot- 
and-month  disease  was  brongtit  to  Deptforl  by  the  steamship  Swallow  from  Havre,  Sep- 
tember 20,  IteO ;  she  had  on  board  finy-seven  cattle,  thirty  of  Which  were  affeat«d 
with  the  disease;  other  cargoes  with  fuot-aud-mouth  disease  were  landed  »t  Deptford, 
&om  France,  November  8  and  December  17,  1860." 

In  a  conversation  apon  the  subject,  the  inspector  of  the  Privy  Council  at  Deptford 
■aid  to  me  that  if  he  remembered  rightly  their  first  real  trouble  was  during  the  latter 
part  of  September,  I8S0,  and  was  caused  by  some  animals  coming  fromFranoe;  trom 
theae,  (bot-and-month  disease  spread  over  the  on  tire  premises.  From  that  time  onward 
it  had  caused  them  mnoh  trouble,  aud  they  have  taken  a  number  of  extra  precaations 
ai  to  disinfecting,  and  so  on.  lie  further  said  that  upon  going  into  tile  lairages  ani- 
mals are  necesawilygreatlr  mixed,  nud  in  a  number  of  instanece  he  remembered  that 
them  had  been  catt^  landed  &om  the  United  States  in  a  healthy  condition  which 
had  afterwanls  contracted  foot-and-mouth  disease  on  these  premises  throngh  comllig 
in  contact,  eithPr  directly  or  indirectly,  with  those  from  other  conntties  Biready  dis- 
eased. AlteRiti«ns  wer^  then  under  eoH»lderalio»,  wliicli,  when  carried  out,  it  was 
hoped  would  uvcrcunio  this  evil.  The  lairuges  were  not  then  fJuly  90)  nearly  as 
badly  infected  aa  tliey  Iiad  been,  but  still  it  was  not  improbable  that  even  then  some 
of  toe  infection  miglit  remuin  about  the  premises ;  in  faot,  quite  recently  he  had  dls- 
eoveied  its  existenco  in  animals  that  hod  been  landed  healthy,  and  tliat  could  have 
Matiacted  it  only  &Dm  their  contaminated  surroundings. 

IKTKODCCnOX  AMD  BFREAD  OP  THB  DISEASE   in  THB   LIVEItPOOI.  MAREETS. 


Tbehistoryof  the  introduction  and  spread  of  foot-and-mouth  diseaseinto  and  tfa 
Iha  Liverpool  lairages  is  in  some  respects  remarkable,  and  inasmuch  as  it  has 
jut,  to  mj  kuowlcdfro,  been  giverf  publicly,  it  will,  perhaps,  be  worth  While  ti 
it  here  at  length.     For  my  ability  to  do  so  I  am  greatly  indehlel)  to  llr,  Jlooi 


and  through 
't  has  never 

„  ,   ,  .      Jiile  to  give 

_'ngth.     For  my  ability  to  do  so  I  am  greotly  indehlei)  to  llr,  Uoors,  the 

local  intpecl«T  of  the  Privy  Council,  whone  exact  methods  of  preserving  the  various 
data  in  connection  with  hix  inspections  were  invaluable  to  mu  In  this  ease. 

Tery  early  in  January,  l^^l,  the  steamxbip  Ilrazilian,  bringing  cattle  from  Boston 

to  Liverpool,  upou  antcring  the  river  Mei-sey,  grounded,  and  in  trying  to  get  off  be- 

cuns  diiiabled  to  sach  au  extent  that  it  was  found  to  btf  necessary  to  take  the  cattle 

from  her  where  she  lay.    Engaged  in  this  work  were  several  small  hoata,  as  follows: 

January  4 —  nead. 

TligtugCruiM<rbroDghtnp IU 

The  tng  Wrestler  bronght  up i..  Ill 

Ttis  tog  Borer  hroogbt  up 6B 


.oo^^lc 
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The  dig  Kuigbt  Templar  brought  up '. fht 

The  tug  Knight  of  M&lla  brought  lip 'Si 

The  tog  Fury  brooght  up 1 

The  tug  ttopablio  broiigbt  up 3 

Ferry-lMMit  Sunflower  brought  up 22i 

Flftl-boBt  Mersey  brought  up  .. . .>............ ...... ........  £j 

The  tug  Lord  Lyoua  brought  up  ..... ... . ........ .......  1 

The  tug  AJikx  brought  up 4 

Plat-boat  Me rsey  (3  cargoes)  brought  ap 24 

Hailhoppei  B  broueht  up 2 

Crone  barge  Ironbiaes  brought  np ...„.,.. 1 

In  all,  665  animabi  were  thaa  landed  st  the  Woodside  lairage.  There  wore  t«n  others 
landed,  part  at  Wallasey  and  part  at  HuskisBou  No.  2  lairagea,  and  nuH  swam  ashore 
Bud  waa  killed  on  the  beacb.  Of  the  health  of  these  animals,  Mr.  Moore  says:  "I 
ezaminedthemallon  the  5th  and  fonnd  them  free  from  disease.  On  the  0th  a  bullock, 
one  of  those  lauded  at  Woodaide,  was  found  sick.  He  waa  slausbtei'od,  and  the  poal- 
morttm  examination  revealed  recent  foot-and-mouth  disease.  Tbere  weie  veateles  in 
the  month  andon  the  tongue,  hut  none  on  the  feet.  On  the  10th  throe  oases  mare  were 
discovered  in  the  same  lot,  and  on  the  11th  two  more  were  found."  It  seems  that 
these*  animals,  as  soon  as  tbe  disease  was  discovered,  were  killed  very  qnicklT,  for, 
while  at  midnight  of  the  l)th  452  of  them  wore  still  alive,  there  were  on  the  11th.  but 
9  head  remaining.  This  probably  acconnt«  for  tbe  fact  that  no  more  cases  were  dis- 
covered among  them.  On  the  morning  of  the  Uth  the  premises  with  tbe  remaining  9 
animals  were  ^ked  up,  and  no  one  but  the  attendanta  allowed  to  enter.  The  animals 
were  quickly  killed,  and  disiofeotion  of  the  plane  they  bad  occupied  commenced. 

There  were  on  the  other  half  of  tbe  whatf  S  bulls  remaining  from  a  cargo  of  32 
animals  landed  health;  on  the  Tth  of  January,  from  the  steamship  England,  fram  Ifew 
Yoik.  On  the  10th,  or  eight  days  after  the  Brazilian  outbreak  was  first  noticed.  4 
of  these  were  found  diseaaed.  TTiey  were  kUled,  the  premises  diainfooted,  and  too 
wharf  was  not  again  used  until  after  January  29.  It  ouuld  not  be  aseertaiaed  to  be 
a  fact  that  any  of  the  boats  engaged  in  this  transshipment,  except  the  Meiaey,  were 
in  the  habit  of  carrying  homo-cattle  about  the  rivet.  She  undoubtedly  was,  and 
there  was  also  some  little  Indication  that  tbe  ferry-boat  Sunflower  bad  done  tbe  aame 
thing.  To  one  of  these  two  boale  then  conveying  infection  contracted  from  English 
animals,  previonsty  earried,  to  those  brought  by  it  from  the  disabled  steamer,  muat  be 
asoribed  the  honor  of  introducing  foot-and-mouth  disease  into  this  latrage,  for,  when, 
the  history  as  related  is  considered,  and  when  it  ia  lememberod  what  a  short  time  ia 
necessary  for  its  incubation,  any  other  explanation  of  the  occurrence  seems  impossible. 

Nothing  more  was  seen  of  foot-and-mouth  disease  here  until  onfhe  ITth  of  March, 
more  than  two  months  sjfteiwanl,  the  steamship  I>ake  Manitoba,  &om  Portlaud, 
landed  a  oaigo  of  859  head,  among  which  were  found  208  cases.  Tbey  were  landed  at 
Woodside,  and  were  all  slanehtered  by  the  19th.  The  portion  of  the  wharf  ooonpied 
by  tbrai  waa  disiofeoted  and  closed  up,  remaining  so  until  the  29th. 

<hi  the  27Ui  of  March  the  steamship  Palestine  landed  at  Wallasey  240  oxen,  among 
wblob  were  1S6  oases  of  foot-aiid-month  disease.  They  were  all  slaughtered  by  the 
29th,  and  Oa  whaif  was  dosed  for  eleven  da^s. 

On  the  7th  ofApril  the  st«amship  Lake  Nepigon,  from  Portland,  lauded  at  Woodside 
141  oxen,  among  them  113  oases  of  the  disease.  All  of  these  were  soon  slanehtered 
and  the  wharf  olosod  for  a  time.  On  May  II  the  steamship  low^  fhim  Boston, 
landed  at  Wallasey  859  oxen,  among  them  694  cases  of  the  disease.  All  of  these  were 
slaughtered  by  the  IGth,  and  the  wharf  was  closed  from  then  until  tbe  31st.  On  the 
9th  of  June  the  steamship  Jstrian,  from  Boston,  landed  at  Wootlside  371  oxen,  among 
which  were  fomid  137  coses  of  foot-and-mouth  disease.  These  wore  slaughtered  hy 
the  19th,  and  ue  wharf  was  closed  until  the  3d  of  July. 

Begarding  the  spread  to  healthy  animals  in  tbe  buildings,  Mr.  Moore  mode  to  roe 
the  following  statement :  "On  January  4, oxen  ex.^tc>amBliiplCnglund,&omNew  York, 
were  infect^  in  the  Woodside  loiragesby  the  Brazilian  lot.  Oxen  which  were  landed 
healthy  from  the  ■t«amBhtp  Cauopnson  the  23d,  from  tbeateaniship  Pembroke  on  the 
SOth,  and  lh»n  the  steamship  Bavarian  on  the  S2d,  were  found  on  tlic  27th  of  April  to 
have  oontcaoted  the  disease.  The  steamship  niyrian,  from  Boston,  landed  her  cargo  of 
346  oxen  on  the  SSth  of  April,  all  healthy.  These  auinials  were  examined  carulully 
every  day,  and  on  tbe  30th  foot-and-mouth  disease  was  fuaod  among  theoi. 

The  st«amsbip  Lake  Manitoba,  on  tho  27tb  of  Atiril,  landid  :t:»  o<(pn,  all  lienltby. 
They  were  carelully  watched,  and  the  disease  made  its  appearance  among  them  on  tfie 
1st  of  May. 

Onthe  28th  of  April  tho  steamship  Minnesota  landed  acargoof  40Goxen,  all  healthy, 
On  the  1st  of  May  foot-and-mouth  disease  appeared  among  thcui. 

On  the  4th  of  May  tbe  steamship  Mnssachusetta  landed  5t!r>  bullocks,  alt  healthy. 
They  were  examined  every  day,  and  ou  tbu  7th  one  case  only  had  been  discovered. 
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Tbey  were  not  "nonthed,"  &ud  the  butchers  may  have  roinovod  and  killed  caacs  that 
were  not  aean,  bnt,  ao  far  as  ia  known,  onlr  16  of  this  whole  lot  became  diseBHefl. 

On  the  8th  of  May  four  cues  wen  found  among  previonslf  liealthy  cattle  that  had 
been  landed  from  the  flteanuhip  Ont^o,  May  4. 

On  the  9th  of  Hay  foot-aod-month  diaaase  was  found  among  prevloiialy  healthy  ani- 
mala  that  wein  landed  oo  t)ie  4th  &«m  (he  steamships  Bnlgarian  and  Polostine. 

Onthellthof  Uay,  at.  7.50  a.m.,  the  Btaamahlp  Iberian  landed  a  cargo  of  3^  oxen. 
They  lemained  healthy  np  to  the  leth,  when  the  disease  was  found  to  be  among  them. 

On  the  18th  of  Hay  the  steamship  Toronto  landed  ^1  cattle.  The  first  evidence  af 
tbe  diaeaae  among  these  auimalB  was  observed  on  the  Mth. 


On  the  S£tb  of  Jane  dx  cases  of  fbot-and-month  disease  wera  found  amonK  oxen  that 
ad  been  landed  healthy  from  the  steamship  Palestine  on  the  17Ch.  Tliis  in&ction  was 
ippoaed  to  hare  b««n  fiom  the  cargo  of  uie  latrian,  which  landed  the  disease  on  the 
tn  of  Jane. 

Fmo  any  tnftarmation  that  is  at  present  in  poesesdon  of  this  Department.  I  think  that 
can  acareely  be  said  that  the  premises  at  Olasgow  have  ever  become  infected,  for, 
.>. — .  .■^,. ._  |oof  eonaemnedaidinalB  from  the  steamship  Phmnician  were 


landed  there,  they  wen  so  aniclcly  killed  and  the  premises  so  thoroughly  disinfeelAd 
that  it  seems  not  to  have  ga^ed  any  fbotbold.    The  appearance  <"  "     " —   '     ~ 
there  seems  to  be  entirely  explained  by  the  evidence  already  ^vc 


Ur.  UcShane,  the  shipper,  had  130  cattle  on  the  st«niiiship  Pembroke,  which  left 
Boston  for  Liverpool  on  the  6tb  of  April.  The  Pembroke  landed  all  her  cattle  in  a 
pafoctly  healthy  condition  in  Liverpool  on  the  20th  of  April ;  on  the  2Ttfa,  however, 
they  were  nnfortnnate  enough  to  contract  the  dlHoase  in  the  Woodaide  tairaces. 
Twenty  days  afterward,  or  on  the  17th  of  May,  we  find  Mr.  McShane  making  a  autp- 
ment  <rf'239  cattle  on  the  steamship  Phranlcian,  from  Boston  to  Glasgow,  from  among 
which,  upon  her  arrival  at  that  port,  S35  head  were  condemned  as  sofferinK  from  fboC 
■nd-month  disease.  It  is  also  in  the  evidence  that  Ur.  McShane  was  in  the  habit,  as 
were  others,  of  bringing  back  and  nsing  again  head-ropes  that  had  done  prerions 
service  npon  animala  in  the  contaminated  Liverpool  lairages. 

It  woald  seem,  therefore,  that  tbe  Phtenician  oatbreak  is  chai^able  to  infection 
hroDght  direct  from  Liverpool.  All  oattla  shipped  from  America  to  Great  Britain  are, 
alter  going  on  board  the  steamer,  tied  to  stanchions  by  ropes  which  have  been  placed 
■nnmd  the  base  of  the  boms,  technically  known  aa  "head- ropes."  Upon  their  arrival 
at  the  port  of  destination,  the  end  that  was  made  fast  to  the  hrture  on  the  vessel  is 
nntied,  and  the  animals,  with  the  ropes  still  hanging,  are  driven  into  the  lairs,  where 
they  are  to  remain  nntil  taken  out  for  slaughter.  At  Deptford  these  ropes  are  soma- 
tiaea  removed  from  the  heads  in  the  lairages  when  they  are  sold,  at  others  they  ao- 
company  them  to  (he  shambles.  In  Liverpool,  so  far  as  I  have  observed,  they  always 
nmain  on  the  animals  nntil  they  are  slaoghtered.  In  this  way  every  chance  is  given 
br  their  thorongh  impregnation  with  the  virus  of  any  contaKioiis  disease  that  may  be 
praaent  in  either  the  laireor  the  shmghter  bongos.  To  show  how  thorough  this  chance 
IS  I  may  say  that  in  Ijondon  I  saw  a  lot  of  Dutch  bulls  tied  "head  on"  to  the  some 
rail  with  a  lot  of  American  bullocks;  also  a  lot  of  Spanish  head-ropos  hanging  over  a 
rail  to  which  American  animala  were  tied  at  the  time;  and  in  the  shamble  peus  were 
some  cattle  with  the  original  head-rones  on,  some  with  ropes  supplied  by  the  uutcheiB, 
■nd  clhers  without  oither,  mixed  indiscrimtnately  with  Spanish  and  Dutch  cattle,  all 
awaiting  slaughter.  In  several  instances  the  animals  in  one  pen  were  tied  facing 
tboM  in  the  next,  all  to  tbe  same  rail. 

It  was  told  by  tbo  inspector  at  Deptford  that  no  hoad-ropeg  bad  been  returned  to 
America  for  two  years,  bnt  I  think  be  must  have  been  iiiiHlalmn  in  this,  for  not  only 
wrre  ilatrs  given  me  by  the  steamship  owners,  upon  which  they  had  received  and 
sliipiied  them,  but  on  several  occasions  while  at  Deptford  I  saw  large  bunches  of  them 
LiuigiDg  over  the  cross-roils,  which,  upon  inquiry  from  the  workiiiuu  collecting  them, 
1  wua  told  were  l>eing  got  ready  for  reshipment  to  the  United  States. 

At  Liverpool,  Mr.  Moore  ossnred  me  that  old  ropes  were  constuntly  returned,  and 
tbit  ho.  reali/ing  tbe  danger  from  euch  a  practice,  had  done  what  little  he  could  to 
pn-veiit  it.  From  inquiry  and  pemouftl  olMwrvation  I  iind  that  as  a  rule  cattle  going 
uliroail  are  "roiHtd"  either  after  the  car  load  arrives  at  tbe  dock,  when  a  man  goes 
iiilii  I  he  ear  for  the  purpose,  or  else  not  until  the  animal  has  been  driven  from  the  our 
' '       '  To  this  fortunate  circumstance,  and  for  no  other  reason  probably, 

to  far  escaped  foot-aud-moutli  di 


it  it  lltot  the  animals  in  our  home  markets  have  so  far  escaped  foot-aud-moutli  diseus< 

Altliongli  following  the  movements  of  contagion  is,  as  a  rnle,  not  the  moat  cerlai  _ 
of  all  pumiitB,  it  dws  serni  as  if  this  iuvestlgation  into  the  caniiaa^f  the  appearance  of 
.T.;..  aL-^i^  nmniiu  snnio  of  our  cattle  landed  in  Great  Britain  during  the  past  year  had 
sniled  with  success,  and  that  while  certain  dangerous  practices  are  allowed  ii 


IbMiimraHo  nmniiL'  snnioof  our  cattle  landed  in  Great  Britain  duriugCbepaat  year  had 
)jn[i  s(  ten  lied  with  success,  and  that  while  certain  dangerous  practices  are  allowed  in 
Ibc  iu.it  I  i:r  of  nmnfo  articles  of  import,  such  as  nnwashed  wools,  green  bides,  skins,  &c., 
Llien  u  oo  ouo  o»ii»e  among  them  all  snfBciently  oonstant  to  be  re|[arded  with  any* 

.icdt.GoogIc 
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thing  more  than  gnsplcion.    On  t_ 

kD  article  not  lookeitiipun  or  impoTtoil  SiScargo,  liiitaimplj St  

the  cattle  ship{ieTB,  anil  iimxI  by  Ihi-ia  ivlthnut  a  t)iuti^Iit  nf  dniif;er,  miial;  be  oNcrlb^ 
the  cauHe  of  tliu  oiitbii'nkx,  anil  nlien  the  evIilKlice  id  read  llie  (rnnHuiiAsion  of  fbnt- 
■nd-moutb  iliacaM  by  the  hoad-mpee  Bec;nis  sn  simple  and  t:\ny  of  accomplitiliniDnt  tbnt 
tlievrontlerls  tbnt  any  one  ciniversant  with  theprAoticeoftlietradenecdforalnomenC 
have  had  auj  doubt  as  ti)  the  rnio  anurre  of  the  inttctioii,     ■ 

To  prevent  ftiture  iititlireuku  uf  the  kind  I  Hhall  recifmuipnil  for  youF  conRiilernliun 
that  Coiiffress  be  naked  to  paiM  n  taw  prohihilin-;,  iimlttr  ct^rtuin  pennltW,  the  intro- 
duction of  all  anicles  from  thp  fnreign  nnltuals^what-vca  of  Great  Britain,  and  that 
cUAliliu  officers  be  directinl  ctit'orce  Hitch  lair. 


In  relation  t«  that  part  of  ni^  inntmctionR  directiii|t  me  toozamine  the  hogsuriT- 
ing  in  Great  Britain  from  the  LnitiHl  States,  with  a  view  of  aocertainiDg  to  how  great 
an  extent  they  ai'u  diseased,  or  aro  iofuctvil  with  trichiuie,  1  havet«r«pnrt  that  duling 
my  stay  no  Biioh  animala  were  lauiU'U.  lint  oe  Utndlug  to  give  some  idea  uf  the  per- 
oeuta);B  of  anitiiaU  thus  allWctod  (and  it  will  uot  probiUily  be  foiuiil  to  be  in  excens  of 
those  figures),  I  will  call  yoni  attention  to  (ho  fuUoninK  extracts  from  the  report  of 
the  Veteriuarv  Diiiiartmunt  of  the  Privy  Council  OlHi-e  fur  the  year  IcfTy: 

"  The  Blaugliter  of  lar^e  numbers  of  American  awine  at  the  port  of  lauding,  r 
eonnt  of  h wine  fever,  nfiunlcd  an  opportunity  of  obtaiuiug  8|>ecti!ieui9  of  fiesh  l<>r< 


.roporti 

inohinie.  Theinspettorsof  the  Veterinary  Dej)artunintex»mined!i79  separate  itortioi., 
af  swine's  flesh  which  were  seat  Crom  Liverpool,  and  deit^cted  living  tnehinie  la  three 
apMinient;  •  >  •  bat  it  w as  iiotili>eiueil  expedient  to  prohibit  Uie  iutrodnction  of 
American  pork  into  this  oonntry,  fur  the  reason  that  such  a  measure  would  have  dain- 
Bffod  the  trade  without  proiliiciugany  satisfactory  reniilta.  A  laivB  proportion  of  the 
objectionable  meat  would  have  been  sent  to  this  country  by  a  circuitous  route,  auil 
thna  the  object  of  the  restriction  would  have  been  defeated,  betide*  rckicA,  Irickinoti* 
among  twin*  is  known  to  exist  in  Gei-maKy,  and  it  probably  exists  iu  other  exjmrtins 
0ODntHee,8O  that  nothing  short  of  t-otal  prohibition  of  swine  flesh  in  all  forms  fram  aU 
foreign  sources  would  have  been  e Sec tual." 

In  view  of  the  recent  total  embargo  plaived  by  some  of  the  foreign  KOvenimentB 
npoQ  the  imports  of  our  ]\og  products  into  their  countries,  on  acoonut  ot  the  alleged 
existence  iu  them  of  trichince,  1  would  suggest  that  an  iniiniry  bo  established  whii^h 
■ball  point  out,  first,  the  aotual  percentage  of  American  hogs  that  aro  infected  by 
this  parasite  J  accoou,  tbp  portion  of  the  cjintitry  in  which  the  largest  perooutage  o'f 
animals  so  aftected  are  found  to  exist;  thini,  tim  nature  of  the  food,  if  there  ie  auy 
difference,  that  these  pigs  receive;  fourth,  whether  animals  that  are  kept  aronnil 
the  home  buildings  are  more  subject  than  are  those  ko]it  in  the  Held  to  the  invasion  of 
this  entoxoon,  and  all  other  niattere  relating  to  tho  nni'stion  whiuli  may  aid  iu  devising 
■aoh  means  as  shall  decrease  to  a  miuiwum  their  existence  in  Americaii  pork  products, 

coNiiiTiox  or  AxusAia  ariuvinq  in  cheat  sniTAiK. 


In  amnch  better  condition  than  fonneriy.  Indt-<Kl,nntwIlhsrandiii|;  the  much  greater 
distance  they  are  necessarily  eaniiid,  tlwy  arrive  with  fewer  bruises  and  in  better 
condition  generally  than  do  tbcim)  from  Noiiie  uf  the  nei;;liborlii£  European  ports. 
This  grati^ing  condition  of  afl'uirn  is  due  Iji  (hi-  giHid  cnn<  ami  inipmved  mothoda  of 
ventilation,  Ac,  adapted  by  Ihi-ownfrHof  nlcuiurihips.  ExjiiTii'iic  e  io  the  trade,  and 
.....      .  ._.      -tBof  tin- iu   - '-     '--   "   '- -    ■    ' 


the  reqtiiremBntii  of  tin-  iusiiruno-  I'ompunieN,  have  cninpellcd  n._. 
the  comfort  and  safe  transport  of  theee  animals.  Mure  light  aim  Hpace  are  given 
them,  and  hy  means  of  various  ventilating  devicee  an  abundance  of  trash  .lir  is  fur- 
nished throughout  the  entire  voyage.  In  must  of  the  vt'ssets  a  luclhoit  of  drainage 
Into  the  bilge  has  been  arrnnirisl,  which  may  be  pumped  out  as  often  as  desirable. 
Willie  much  lias  been  done  in  tbiH  direction  by  the  Btcamship  owneni  alone,  the  man- 
agers of  the  itiRurauce  com]>anii.'s  interested  have  not  been  idle,  but  ho  groat  has  been 
the  oare  exercised  by  them  in  the  selection  of  animals  for  transportation  and  the  prov- 
ident pTOviaions  made  for  them  during  tho  vtiyngu  that  the  luHies,  which  amomned  to 
more  tliau  Ti  pur  cent,  from  Jauuary  1  to  Scptuiuber  SO,  l-^i),  have  been  reduced  to 
abont  H  per  cent,  during  the  same  mouths  of  this  year.  Nnt.wlthstandiug  this  great 
Improvement,  the  weather  during  some  parts  of  the  jiaDt  eeawn  has  been  the  most 
■evere  ever  known  to  the  trade. 
Very  respectfully, 

CIIAKLUS  P.  LYMAM,  F.  E.  C.  7.  S. 
WiSmnoTON,  D,  C,  November  15,  1861. 
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CONTAGIOUS  PLEURO-PNEUMONIA  IN  NKW  YOHK. 


'  Dr.  }Io]'kiks. 


Owin(t(o  circiiinstanf«A  over  which  tlie  ilepardiiftut  liail  no  cnntnil.  the  Invi-Miii-n- 
tiou  in  the  Stale  of  New  York  van  broii^^ht  tu  a  cluw*  on  <it  about  tli<-  ^(<'[1i  (if  M:ii  lii.'t. 
The  exaniinations  uiado  in  that  State  liy  Janien  D.  HopUiut,  D.  V.  S.,  frinii  Ai'i'il  '■  i» 
Mar  17,  irill  be  fonn<l  recorded  lietoiv.  From  infbrmation  received  from  lUi'  hiKh^it 
anuiontf  ia  such  matters  in  this  Slate,  it  wotild  eeciii  that  coiiiii):iiiiiB  ])!«iiru-|>Li<'iL- 
aMmia  preTaiU  to  about  the  same  exteat  that  it  did  iii'tor  to  t1i&  rt^ceiit  vtt'iirEH  of  itm 
State  BDihorities  to  stamp  it  ont.  Dr.  JameB  Lan,  in  writluj;  to  the  Couiiuissinui'i'  of 
AgRonltnre,  nndet  date  aTCatoher  10,  last,  mys: 

"Pntnam  Connh,  which  was  purged  from  iIib  plBRUe  id  tha  nail  v  part  of  lani  yai, 
has  been  infected  (cme  herd  St  least)  for  the  whole  {inHtsiiiiiiiii>r;  \\  (>iit<-heHt<'r  Count  v 
containa  at  leaat  two  ontan  of  Infection,  and  Bichmond  (Staten  laJand)  two,  thuugli 
both  th«M  eonotiea  bad  been  parried  of  the  infection ;  New  York  City,  which  whh  all 
but  tid  of  the  plagne,  hftrboruig  it  only  In  pltu:es  known  alid  circa uiwribril,  in  ;i;iHiQ 
sidferiDK;  and  finally,  the  east  end  of  Qneen'a  Couiitj,  which  had  bi<en  loti^  clear, 
baa  been  exienalvalj  inf^ted." 

[For  d«t*iled  Mport  of  exdtiliuUabs  mode  by  Dr.  Hopkins  sea  next  page.  ] 
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CONTAGIOUS  PLEUBO-PNEtmOKU  IN  NEW  JESSET. 


BxPOBTs  OF  Drs.  Huxer  and  Coruzs. 

Hno.  Obobgk  B.  Loriko, 

CMU*iuiMi«r  0/  AgriatUiirt: 
Sin;  Id  Mcordance  nith  Tirar  reqaoet  I  hare  the  honor  herewith  to  tarw&iA  ;nn  a 
brief  Muumuy  report  of  tho  work  done  npon  the  veterinary  staff  of  the  Depurtincut 
af  Agrionltnre  siDce  the  date  of  icy  appoint meut,  Ma;  12  last,  until  tho  proaont 


ill  order  that  cattle  pasMng  over  the  ferries  should  be  detained  for  the  pnrpoBe  of 


iiapcetiOD. 

ToCtdlil 


..  Ckdlitate-the  tranqrartdtioii  and  elamiiiatioii  of  the  aame,  cattle  ponnda  ircTO 
CKCtcd  at  each  feriy  yard  hi  to  which  all  stock  were  ordered  to  ha  driven  and  dotoiucd 
noti)  sach  time  as  they  could  be  seen  and  inspected. 

Owing  to  the  distance  of  some  of  t!ie  ferries  from  a  central  locality,  much  delay 
mut  KnoetimeB  be  necesaarilf  imposed,  and  I  very  soon  found  it  absulntely  impt^ra- 
tiT«  to  employ  a  proper  peison  to  nntch  and  assist  at  the  yards  in  order  to  prevent 
nme  of  the  driTers  fraai  removinf;  their  stock  prior  to  examinatioo.  The  p«rBon  so 
mployed  was  invested  with  authority  to  arroHt  any  person  or  persons  unwilling  to 
roiDply  with  the  order  of  qnamntine  and  Inapcction.  1  am  happy  to  state  that  ao 
■imtahave  thna  far  been  required,  as  I  buvD  endeavored  t<i  accommodate  all  p^irtins 
H  fir  IS  was  in  my  power  as  rapidly  as  noesible,  and  in  order  t;0  do  eo  have  very  fre- 
i)uBt]f  bad  to  employ  tho  assistance  of  Dr.  Znill,  D.  V.  S.,  of  Philadelphia,  to  vutit  a 
Bsmbet  of  the  ferry  yards  white  I  was  engnged  at  others. 

Since  the  establishment  of  the  quarantine  order,  T,1G4  cattle  h&ve  bcon  examined. 
Uin;  of  thetn  have  been  sick  with  the  ordinary  diseases  of  cuttle,  and  qnite  a  number 
ture  been  foaod  (o  lie  infected  with  diseases  of  an  infoctious  or  contagious  character. 
Bat  I  am  glad  to  inform  yon  that  but  veiy  few  coses  of  contagious  iilKiiro-piionmoDia 
[the  dhrase  for  which  1  was  instracleil  to  examine)  have  becu  foimd  iu  compaiieon  to 
Ibe  number  of  cattiK  eicaminod.  AU  of  them,  hon-evcr,  haio  bt-pn  carefully  reported 
to  the  department,  and  the  sonrco  of  Ihe  disi^aae  traced  whenever  it  was  jiOBsible  to 
dou. 

The  first  case  ir as  discovered  June  29,  1881,  and  tho  animal  traced  back  to  Wilming- 
tna,  Del.,  wher«  she  was  reported  as  one  of  a  lot  tliat  caiiio  from  Baltimore,  Md. 
Jnuther  case,  on  Jnly  fi,  in  u  lot  of  four  calves  from  Marple,  Delaware  Couuty,  Penn- 
■jlvania,  all  of  which  were  slanghlorol  at  tho  abattoir,  and  two  of  which  eliow>-d 
Inn;;  Won!).  I'he  next  case,  ou  July  Vi,  that  of  a  cow  and  calf  in  a  lot  of  «igliti;oit 
Inm  West  Philadelphia  stock  y.trds.  The  cow  was  ordered  to  he  killed  by  the  State 
bninl  nf  health,  and  a  poit-morlrm  einminj^tion  revealed  the  disense  well  ninrkeil  in 
both  Inngs;  lesioiiB  were  also  plainly  seen  in  tbe  lungs  of  the  culf.  Ou  July  22  a 
fslf  broDght  frnm  Oninoatown,  Backs  County,  PeotisylvaaiH,  wa«  detected  by  Dr. 
ZdIU.  and  the  cvti  referred  to  mo,  which  I  imnicdiately  coudeiuued  to  be  slanghlered, 
■IwD  a  jwal-nOTieBt  examination  fully  conHrmed  our  diagnosis. 

On  the  Htfa  of  September  two  cases  were  ordered  into  close  quarantine  as  very  siia- 
picionn.  A  nrojier  history  was  afterward  obtained,  stating  that  thty  originally  came 
fniiii  West  Virginia  to  Baltimore,  where  they  were  resold  and  flbipped  from  Baftimoro 
Wock  )  Fuds  to  West  Philadelphia.  Bping  fat,  they  were  onlertid  to  tbe  abattoir  for 
tlaiighl«r,  and  a  potl  norlen  eiaminatiou  showed  the  snspicions  to  be  well  founded. 

Do  tbe  32d  of  SopteiDbei  two  cows  were  discovered  i[i  a  herd  that  came  &om  Qlen- 
rlsle,  NotthamptoQ  County,  Pennsylvania,  On  the29tli  two  others,  in  a  lot  that  oamo 
Aem  BeLblebpiii,  Pa.,  alt  of  which  had  been  herded  together  ut  the  New  Jersey  State 
Fiir,  in  chargo  of  A.  fi.  Shiinor,  and  which  were  atfuctcd  with  lune  trouble.  A  sub- 
■ennrnt  investigation  ma<le  by  Dr.  Gadsden,  of  Philadelphia,  would  seem  to  indicate 
tfaal  Ibe  aniinau  had  no  contagious  disease.  He  did  not,  however,  see  the  cattle  at 
(be  time  of  his  visitation,  but  did  see  others  of  the  same  herd.  Almost  daily  cat- 
tle atjected  with  Phlhitit  Fvlmonalit  Ferminalit  (boose  or  husk}  are  seen  at  the  ferry 
yuds,  and  in  view  of  the  faot  that  this  affection  has  l*een  alarmingly  fatal  in  yonng 
■niniBls  ID  this  State  during  the  last  two  or  three  years,  it  would  seem  as  if  some  leg.-tl 
WMBDres  should  be  adopted  to  prevent  its  spread.  Other  disesMts  of  animals,  sncb  as 
nine  plagne,  glanders  in  horses,  chicken  aiiolera,  foot-rot  in  sheep,  etc.,  are  existing 
Uimn^oat  the  whole  State,  and  call  for  Home  action  on  the  part  of  government. 
DuciDg  tbe  time  that  has  Blapsedsinoethedateof  my  appointment,  especially  dating 
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the  latt-or  part  of  July  aaH  Ihe  luoiilli  of  Kugnat,  I  sande  wMikly  visits  t«  tlie  S(aI«  of 
Delaware  as  iiiBtruct<^<l,  unit  tontid  ninny  cases  of  iufcct«d  /anna  anil  Mvorul  ncnte  and 
cbroniccasoBof pluuro-puuiLinuQia.'  TUaCparCofttiuSiat«iiui!iedi:itolyl>ordoringapon 
PeauBjlvauia  and  the  eaat<^ru  aliorc  of  MiuTi'land  is  certaiuty  au  iiifocted  locality,  :iud 
the  section  snrroiiiMliug  Wilininf^ton  hail  aiilfered  from  tbe  ravages  of  the  diaeaau.  The 
law  in  thut  State  is  inoperative,  and  no  meaaurea  are  taken  to  prevent  the  spread  of 
disease. 

From  my  investigations  thus  far.  I  must  conclude  that  oontaEioos  plenro-pnenmonla 
of  cattle  eiists  in  Xuw  York,  Ntw  Jersey,  Pennsylvania,  Delaware,  and  Mairland; 
that  other  diseases  of  animals,  especially  gwine  plagne,  glanders,  and  chicken  cholera, 
are  to  be  found  in  every  section  of  the  country.  From  my  peiwinal  experience,  of  the 
last  two  yeara  particulariy,  I  balieva  that  the  ouly  way  to  esterminate  tlicso  diseases 
is  to  stop  the  iuteratata  trafQo  in  animals  bora  infected  States,  to  thoroughly  examine 
sil  cattle  crossing  &om  one  State  to  another,  whether  from  infected  St-ates  or  not,  and 
to  destroy  all  diseased  and  exposed  animals  at  sigtit. 

Since  the  system  of  inspection  was  adopted  at  this  point  a  very  decided  change  baa 
taken  place  in  the  general  appearance  of  the  animals  crossing  these  ferries.  Instead 
of  poor,  delicate  looking,  half-starved  animals,  or  sick  or  almost  disabled,  as  was  for- 
merly me  case,  none  now  appear  for  inspection  but  the  very  best,  and  it  tertaijily  has 
proven  asonrceofgreatbenctitto  this  section  particnlarly.  NosusploioitsoriinheaKby 
oattle  are  allowed  to  pass  when  they  do  appear.  As  a  result,  dealers  and  drovera  do 
not  attempt  to  pass  inferior  animals  over  u  they  can  possibly  avoid  It.     Occasionally, 


The  work  haa  been  vigoTonsly  and  thoroughly  accomplished,  aiul  great  good  has 
been  deriyed  therefrom. 
Bespeatfblly  snbmitted, 

WM.  B.  E.  MILLER,  D.  K  S. 
CiXDXS,  V.  J.,  OatoUr  31,  ISSl. 


ComminioMr  o/Agritmlftirti 
Sir  ;  ,1  have  tha  honor  to  anhmit  the  following  leport  of  tbe  work  done  >^  me  ^ee 
acting  ■•  aigont  for  the  Department  of  AgriaaltuTO  in  inveetigatiug,  inspecting,  locat- 
ing, and  reporting  the  existence  of  contagions  plcnro-pnenmonia  aniong  sattle  iu  this 
State.  On  March  21,  1881, 1  received  my  appomtmenc  and  letter  of  inSmctiona,  and 
Iminediately  proceeded  tovisitlocalitiee  tlial  were  known  to  have  been  iofeoted  by  the 
malady  in  the  past.  M^previons  connection  with  an  organization  that  existed  in  this 
State  a  year  nnor  to  thia  time,  mB4e  me  somewhat  faipiliar  with  such  places.  I  ftlto 
prepared  and  had  printed  two  thousand  circulars  which  I  caused  to  be  circulated 
among  stock  raisers  m  dlfferent^arts  of  the  State,  requostiug  those  haying  the  malady, 
or  reasons  to  believe  they  had  it  in  their  herds,  to  report  the  same  to  me  at  my  office 
without  unnecessary  delay,  and  I  am  happy  to  state  a  number  Tcaponded  to  it.  Upon 
investigation,  bowever,  a  m^ority  of  casm  proved  to  be  some  other  form  of  diseaee  re- 
sembling contagious  plouro-pneumonia  in  its  symptoms.  I,  however,  found,  as  a  rale, 
the  fannoTS  were  difScult  to  approach,  and  in  a  number  of  cases  tried  to  cover  up  the 
eiiatenoe  of  the  disease  as  much  as  possible.  Thia  difficulty  may  bo  overcome  by  arm- 
ing those  whoso  duty  it  is  to  make  inspeotiois,  with  authority  to  enter  any  premises 
where  they  suspect  the  malady  to  exist.  Being  at  liberty  to  exerciae  my  own  iudc- 
ment  in  adopting  the  best  means  to  find  where  the  disease  existed,  1  oonsnited  the 
State  board  of  health  through  its  secretary,  and  made  a  proposition  to  go  personally 
to  all  reported  infected  places,  make  the  necessary  inspections,  and  furnish  a  dapU- 
cate  repott  to  them  free  of  expense,  if  they  would  acquaint  me  with  cases  reported  to 

The  movement  of  cattle  oat  of  the  State  is  limited  to  hlgh-brbd  stock,  and  from  farms 
that  are  so  well  managed  that  contagious  diseases  cannot  get  a  foothold.  There  are, 
however,  a  large  number  of  youoK  calves  moved  i^om  If  ew  York  for  slaughter,  througli 
the  abattoir  building,  at  Jersey  City,  to  various  parts  of  the  Stat«,  and  as  there  areuo 
restrictions  imposed  they  may  be  a  means  of  conveying  ■pleuro-nneUmoni a  to  other  lo- 
calities. The  moat  of  the  calves  raised  in  the  State  are  fattened  and  disposed  of  to  the 
butchers. 

The  annexed  tabulated  report  cannot  he  relied  upon  as  showingthe  actual  extent 
of  contagious  pleuro-pneumonia  in  the  State  at  the  present  time.  Enough,  however, 
has  been  gained  to  show  that  it  has  an  actual  existence,  but  not  to  the  same  extent  h 
it  did  ftt  the  time  of  the  going  into  effect  of  the  first  act,  approved  March  13, 1879. 
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Bwpcctfnlly  sabmitted. 
Sbwuw,  N.  J.,  Oelobtr  11, 1881. 


JAMES  C.  CORLIEB,  D.  F.  S, 


CONTAGIOUS  PLEimO-PNEUMONIA  IN  PENNSYLVANIA. 


BZPOBT  o 


Dr.  Qt.DSBKS. 


Hon.  GxOBBM  B.  LoBtxs, 

CrautiwioMT  it/'  AfriouJiitn  i 

Sir:  In  Mscardanoa  with  inttmotloiis  from  your  depsTtmeni,  I  herevith  snbimt  a 
•taletaent  of  the  extent  to  wliloh  "oonta^Tioua  pleuro-pDeiimouia"  has  prevailed  re- 
cmtly  ID  this  State,  and  the  effortH  made  1>y  the  State  autborities  for  its  extirpation. 

lliB  diae*ae  has  existed  in  the  State  of  PennsylTaniB,  to  a  greater  or  less  extent,  for 
■  nnmber  of  years ;  and  altbongh  the  legialninre,  by  act  of  April  12,  1866,  endoavoied 
U  prarent  Ita  extension  and  prescrilted  penalties  for  tbow  disponing  of  or  i-einoviag 
inlected  animals,  no  HyBtematic  attempt  mieinH  to  liave  Lcen  maiie  lookiDg  to  the 
Fiadiution  of  tba  diRease  by  the  deetruction  of  affected  animals,  nntit  the  »pTing  of 
\ifl9.  vhen,  alarmed  by  the  tkct  that  the  porta  of  Great  Britain  had  been  cIoBBd  to 
rkttlr  shipped  ftoia  the  United  States,  and  it  being  1eame<l  that  in  several  connties  of 
the  State  the  disease  at  that  time  existed,  a  hill  was  introduced  in  the  legislature  pro- 
Tiding  for  the  atamfinc  oat  of  the  contagion.  This  nieaitiiro  mot  tcitb  axont  vigorous 
oppoittiun,  cansed,  mainly,  by  the  dcclarMiun  nf  certaiu  voloriiiary  stirgeoiis,  th:it  the 
di«raae  was  not  contagiouH.  By  the  earnest  ulForts,  bnwever,  of  Mr.  Thomas  J.  Edge, 
■ecretary  of  the  State  board  of  agnliultiirei  who  was  in  possiissiou  of  the  testimony  of 
dairymen  and  famierB  who  had  euRerod  from  thi;  rava^PH  of  the  iliseBse,  and  of  vete- 
rinary SDTgmas  who  had  had  actual  experienoo  with  it  both  In  this  country  ani  in 
Kngiand,  and  oonaequently  were  well  aware  of  ita  oontagioiis  cbaraoter,  lbs  act  of 
Miy  1, 1879,  pa«)Bd  both  branches  of  the  iBRislature,  and  was  approved  by  the  govenior. 

liumodialely  after  its  approval  the  govomot  appointed  acomuiiwion  to  "exu|uine 
and  di^tennine  whether  infectious  or  cantagiona  pleimi-pnemnoniii  existed  among  oal- 
lli*  in  any  county  or  connties  of  this  caoim  on  wealth,  and  report  the  saiiKi  without  au- 
nvresury  delay."  After  bearing  the  testimouv  uf  »  uuniber  of  practiOHl  (lalrymeu 
Bill]  veti-rinary  snrEHinH,  the  commission  deci.Ied  iinaninionsly  and  reporlutl  to  the 
Rovemor  that  the  dli«ase  did  exist  in  at  least  twocounlipe  in  tJieStatv. 

Upon  the  receipt  nf  this  Ti^port,  the  governor  BppiitnledMr.Thouiiui  J. Eilfiie  his  special 
le-ul  and  asmilant,  to  cnrry  oiil  the  prnviHiouB  of  the  aots  of  Wki  and  Iffl',  for  the 
prevention  of  the  spread  of  this  disease,  and  iiii«ui;d  to  him  a  voiuiiuBBion  and  iuntnio- 
li<in«  for  his  government. 

Too  mnch  praise  cannot  be  given  to  this  gentleman  for  the  energetia  manner  in  whloU 
1m  has  folfllW  liie  duties  of  his  appointment,  tuid  the  great  reanlta  he  tuts  iiaoqai- 
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-   ,  _-iO  poraonB  BH  oOldul  roporten,  with  inHtmotioDS  to  communl- 

cBt«  to  tiim  at  oaoe  the  exiHtence  of  auy  infected  uiimals,  or  thane  sappoaed  to  be 
infected ;  and  upon  rocoipt  nf  saoh  infonustiou  a  vet«riiiur;  sargeoa  was  at  oqc«  neDt 
to  examine  the  animals,  and  if  the  disease  was  foaod  to  be  that  of  contagioDi  plcnro- 
pneumonia,  the  entire  farra  was  placed  in  qnaraatitio,  tlie  aoinuils  appraisocl,  those 
dJMaaed  killed  and  pud  fur  bj  the  State,  and  the  others  kept  nuiler  Hurveillauoe  nnttl 
three  months  after  the  last  tiaoe  of  disease  was  discovered,  Vheu  the  qnarontino  was 
removed. 

From  May  1, 1879,  to  the  present  time,  64  herds,  nnmberinc  1,359  Bninials,  have  been 
placed  in  quaiantiuo,  324  animals  have  been  killed,  of  which  207  wore  paiiL  for  by  the 
Stata,  the  entire  cost  to  the  Btate  being  only  (10,760,  of  which  (4,3'^5  was  pnid  for  ani- 
mals destrojed. 

The  disease  has  1>een  cuoflned  to  nine  oounties  in  the  eastern  and  aoiithem  sections 
of  the  State,  the  herds  qaaranUned  being  distribat«d  among  the  oonulies  aa  follows : 

York..""."'.'„""limiriim"'.l^I"     2 

Lancaster .......... .............     3 

Cheatei 16 

Dolaware 17 

Philadelphia 6 

In  manj  of  these  herds  the  oanse  of  infection  has  been  traced  directly  -to  dispasicd 
animals  bronght  firom  Maryland  and  placed  among  healthy  cattle,  nnniberB  of  wliii-b 
were  infected  oytbem.  bi  other  instances  the  disease  was  com iiiuuicatod  from  chmiuo 
casee  that  had  appareatly  recovered ;  in  othois,  by  the  coQtnct  of  nersoos  who  had 
been  attending  diseased  animals  and  afterwards  went  among  hesllliy  oneH  witliont 
first  disinfectinf;  their  clothing.  In  still  other  instances  it  vcos  coniiiiiinicatcd  from 
one  farm  to  another  by  means  of  streams  of  ntnninj;  water,  or  by  healthy  animals 
being  allowed  t«  graze  in  fields  atljoioing  those  in  which  diseased  ones  w^ru  pastured, 

A-t  the  present  time  the  disease  is  oonfiaed  to  the  conntiesof  Delaware,  Montgomery, 
and  Philadelphia;  in  the  former  of  which  three  herds  nnmbering  3G  animals,  in  Mont- 
gomery one  herd  nnmbering  19  animals,  and  in  the  latter  one  herd  numberiug  41  aui- 
uials,  are  now  in  quarantine. 

The  disease  at  presetit  in  Delaware  Coonty  was  introdnoed  to  one  herd  by  cattle 
from  Baltimore,  Md.,  and  communicated  from  this  held  to  two  a^olniug  farms.  The 
eiistenco  of  the  disease  was  discovered  by  Dr.  Bridge,  the  State  inspector,  by  the 
meat  of  diseased  animals  being  exposed  for  sale  in  the  Philadelphia  markets. 

There  is  no  qnestion  that  the  Stat*  of  Pennsylvania  wonld  be  entirely  free  from 
infection  to-day  were  it  not  for  the  fact  that  no  precantions  are  taken  by  the  Maryland 
authorities  to  prevent  the  spread  of  the  contagion ;  diseased  aniinuU  from  that  'stBt« 
are  constantly  brenght  into  this  and  thus  infect  healthy  herds. 

Since  my  appointment  by  the  Dlttartment  of  Agrionltare,  1  have  been  in  constant 
cammanlcation  with  the  8tat«  authorities  and  they  have  always  co-operatod  with  me 
in  all  measores  for  the  discovery  of  the  disease  and  have  labored  faitbfully  to  prevent 
itaspread. 

The  calves  in  alt  infected  districts  are  slaughtered  by  direction  of  tho  State  inspec- 
tor, and  are  not  allowed  to  be  removed  into  other  portions,  or  ontof  the  State,  for  fear 
of  spreading  the  infection. 

By  offloial  statistics  the  number  and  value  of  cattle  in  Pennsylvania,  last  year,  was: 

Govts 851,790        $ie,e25.000 

Oxen  and  other  cattle 674,000         14, 96-2,000 


1,535,790         33,5d7,000 

When  the  amount  of  money  invested  in  cattle  is  considered,  the  sum  expended  by 
theStat«  for  stamping  out  the  diseasH  seems  very  insiftniflcant ;  yet  the  State  offlceis 
were  very  much  crippled  in  their  oporal ions  by  a  decision  of  the  audiMr.gciipral,miule 
in  Jane,  1881,  that  tho  payment  for  catdedestroyed  was  not  a  uocessarycxpcusi!  within 
Uie  meaning  of  the  act,  and  refusing  to  allow  any  claims  for  such  payment ;  and  it 
wasnotnntjlOctobcr  15,18U1,  that  he  was  induced  to  rocoDsidor  his  decision  and  allow 
such  claims,  and  only  then  proWded  the  total  amount  expended  for  the  year  should 
not  exoaed  $5,000. 

In  the  mean  time  some  diseased  animals  had  been,  introdnced  Htim  Baltimore,  and 
we  have  learned  of  instances  where  the  owners  of  them  concealetl  the  fact,  knowing 
that  the  State  bad  ceased  payment. 

la  ooncIoBton,  from  personal  observation  and  the  reports  received  from  those  ac- 
tively engaged  in  its  suppression,  I  am  vonvinced  that  tile  disease  can  never  be  effect* 
nally  eradicated  without — 

Fust.  A  more  effloieut  qnaranti^ ; 
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Seeondlj.  The  kUllng  of  all  chronlo  omw,  no  matter  how  oppdrMfljr  healthy  (lie 
injralf  QMj  be ;  and, 

l^iiidlTTTbe  adoption  of  stringeiit  rsgnlatlons  foi  the  proper  inspeetion  of  oil  uiii- 
m^  lenMired  from  one  Slate  to  anothsr,  the  inBpeotor  to  have  foil  powet  to  uaoae  the 
hHtant  destTDctioii  of  all  discBsed  animala. 

The  jMvwent  lyatAin  of  qaarantine  eeenu  to  be  almost  a  &roe.  The  animals  are  al- 
lowed to  roam  at  will  over  a  whole  farm,  and  are  placed  in  Qehla  bordoriag  on  pnblio 
roada,  and  divided  tiom  neif^hboring  farma  only  b;  an  open  fence.  In  Ihis  way  the 
diaeaae  haa  been  aomniunicat«d  is  a  number  of  instanoeB.  The  only  ollevtJTe  wa; 
would  be  to  oouflne  all  animnla  that  have  been  sabjeoled  to  Infootlan  iu  lui  iuclixutre 
Temote  tma  other  cattle,  eeparatiug  the  dob  animalB  from  the  healthy  oucn,  ami  al- 
lowing no  one  who  baa  nad  acoeaa  to  the  diseased  animals  to  approach  tlis  healthy 
without  first  thoronehly  dinnfeoting  their  clothing. 

■  Chronic  caaw,  although  the  auiiuls  mav  be  apparently  healthy,  are  bnt  niovin;; 
cniteis  of  contagioiL  for  from  the  nature  oi  the  diseaae  the  lungs  once  nfTuctod  never 
lesome  their  normal  Btat«,  and  we  have  several  instanoGs  where  these  uhronio  cbsts 
liiTe  affected  herda,  and  the  animal  communioating  the  diaeaee  hue  outlived  those  in- 
fected hy  it 

From  the  experience  of  this  State,  the  neeeolty  of  prevEOitiDg  the  transinltaion  of 
the  diaeAse  trom  one  State  to  another  cannot  be  overMtimated,  and  until  a  law  look- 
ing to  thli  end  ia  enacted,  it  will  be  impo«ible  to  rid  the  oonntry  of  the  diaeajie,  for, 
one  State  refusing  action,  may  endanger  all  thoM  lying  oontignons  to  it,  even  fliongb 
they  may  be  using  every  endeavor  to  rid  themadvee  of  the  pugne. 

Senpeotfally  anhmittM. 


.. . M,  U.  H.  O,  V.  6 

PHiTAnKTjgia,  Oatottr  31,  1B81. 
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Qeport  of  Dr.  Rose. 

Hon.  atoioB  B.  LoRiifa,  , 

Cranuuioiur  of  AgritvUnTt: 
8iH:  Hy  request  I  forward  you  a  roport  of  m;  in  vest  ig^nt  ions  thron  3110111  the  Stata 
'  of  HwTluid  uid  the  District  of  Colaoibia,  m  inspector  of  toiitnL'ious  [tleuTo-pneamonia 
in  cMllA.  It  will  be  necessary  to  snbdivide  my  r«]iort,  ia  oiiter  to  impress  upon  thft 
■Hind*  of  those  <rbo  ni»y  read  it  the  foot  of  the  existence  of  such  a  terrible  malady: 
also  to  what  extent  it  has  buen  tnmsinitted,  and  tlie  amount  of  vimleuoe  oontained 
in  each  infected  stable  and  distrlot.  It  is  my  intention  to  give  yriii  a  roport  of  tbo 
[MatSi  weUaBoftheprMont.andforthtapnrposelhavekopt  acuinpltteracordof  thoaa 
vbohare  lost  Mook  during  tJie  ezistenae  of  thia  disease,  I  amsniisfied,  boweveT,ttiat 
I  liftTe  milled  many  stablos  where  the  disease  previonsiy  existed,  which  fact  I  attrib- 
ute lothe  fear  of  owners  of  neat  cattle  who  have  experienced  the  ill  eflects  of  the  difr 
•asaamou);  tfaeir  stock.  One  point  to  be  rcniemhi'red  is  the  hod -existence  of  thla 
diieMS  OD  some  fiums  where  it  was  reported  by  the  owners  to  have  nrevionaly  pre- 
TaiM.  tt  is  true  that  some  people  have  coufoonded  this  disease  witti  the  southem 
eaMa  fever,  whieh  may  be  very  readily  distinguished  by  tlic  );ennrnl  olwervcr during 
the  existence  of  either  of  the«e  tlisenses;  but  in  uiahing  a  dingnosiH  of  a  curtain  dis- 
ease of  the  past,  with  on  iraperfeot  bistorj  to  unido  US,  wo  are  conipellcd  to  reserve 
onrdecisioD,  This  I  found  to  t>e  the  case  aboutAiexnndria,  Va.,  anil  in  some  parts  of 
Uarjlsnd.  The  majority  of  intelliKcnt  people  who  read  tbo  symptoms,  eourse,  and 
teniilnBtion  of  contagions  plenro-pneumonia  in  c.ittlu,  gHneralty  quote  the  remarka 
tiren  bj  our  atandora  anthors  of  the  very  mali^^ant  form  of  tliu  disease.  It  appears 
ieepiy  fmproeaed  upon  their  minds  that  all  cases  must  show  these  severe  symptoms. 
It  weald  be  well  if  anch  was  the  oase ;  more  of  them  woald  die.  This  would  lessen 
tba  qireodof  ao  contaglona  and  infectious  a  malady.  But  all  cases  do  not  die  (nnfbr- 
Innately};  convalescents  transmit  the  disease  to  other  animals,  eBp<'Ctally  if  removed 
ftom  the  Infected  stable  to  ahealthy  herd  of  cattle  in  somoother  locality.  Agiiin,  some 
aninali  do  not  show  any-aymptoms  of  the  disease,  although  others  about  them  may 
die.  I  wish  toimpreesDpon  themlndsof  cattle-onnen(theuect<ssityof  watcbin^jtbese 
cases  with  care;  oftentimes  they  are  the  means  of  tranrmitting  the  very  worst  form  of 
the  disease  to  other  animals.  They  are  often  atTect^d  but  sliphtly,  resolntinn  having 
tiksB  place  brfore  any  eztenial  symptoms  are  obs^rvabls.  Although  these  remarks  are 
well  nnderatoodby  yonrself,  still  I  think  them  very  necessary  for  thif  benefit  of  cattle* 
owDeiB,  especially  In  Maryland, 

DirxCTKD  LOCALITIES  IM  lULTlMORB  CITT  AND  COUNTY, 

I  commenced  my  investigations  as  inspector  of  cattle  in  the  State  of  Maryland  for 
the  Department  of  Agriculture,  March  2H,  1881.  In  beginning  my  report  of  this  city 
and  eonnty,  and  before  alluding  to  the  ravages  of  the  inaliidy  in  the  past,  it  will  h« 

_-  ^  mention  the  stables  in  which  the  disease  existed  at  the  time  of  my  inves- 

April  T,  1881,  I  found  an  infected  stable  four  miles  north  of  Baltimore  city. 


ti»»ti< 


louB.     April  «,  icvi,  1  luuiin  an  iniecieiv  siuuio  luiir  jinies  intnu  ui  oaitiuiurv  ciLy, 
ilomcing  to  Jadijo  D.  M.  Ferine.    He  owned  at  this  time  some  valuable  stock.     I 
DndseTeral  of  them  sick  with  contagious  nlourn-pnenmonia.    No  history  relating  to 
itanigin  among  bis  cattle  could  beobtaineuuntil  the  hired  mnu  spoke  of  a  hull  which 


beloDj^  to  a  neighbor  named  J.  B.  Manning.  This  ball  was  allowed  to  enter  the  bam- 
ysnl  of  Jud^o  Ferine  at  all  times.  Being  suspicious  of  this  animal,  I  made  inquiry 
i^Biding  hiH  whercahonta  during  the  post  six  months.  I  found,  by  further  inquiry 
SM  careful  examination  of  other  hards  in  this  locality,  that  he  had  Infected  animals 
'~'~  '  ig  to  Mr.  ThoB.  R,  Jenkins  and  Mr.  J.  W,  Ward.  Tho  former  had  six  cows, 
'hich  ]  examined  and  found  the  left  lung  consolidated  in  its  middle  ami  upper 
;  hydrothorax  was  present;  temperature  104}° F.;  died  April  10.     Procautioni 


snging  \A 
lofwhic] 


were  taken  to  prevent  Its  spread  if  possible.  Mr.  Ward,  who  owned  fonr  ci 
leas  fortnnat«.  Ho  winrereil  tho  animals  belonging  to  Manning.  I  found  one  of  this 
herd  sick  with  tbn  diHcaHc.  Temperature  104°  F.;  slight  dullni'ssou  percussion  over 
theri^ht  lung,  with  the  cbaract^rijitio  cough.  This  uow  diiMl  Cno  month  later,  bnt 
pnTiona  to  her  death  another  one  of  the  four  was  attacked.  Owing  to  the  Inck  of 
powsr  td  destroy  these  infected  animals,  I  was  cont|>e11ed  to  allow  them  to  roam  about 
tb«  fknna,  to  farther  disseminato  the  disGase.  Manniu^'B  place  has  been  infected  for 
lbs  last  ten  years.  He  has  lost  cows  at  different  periods,  aomeiimes  one,  at  otbur 
fimai  two  Qt  tbzea  aniinala,  and  has  tbns  kept  np  a  constant  supply  of  virus  snffloient 
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to  iofoct  anininU  entering  hia  atablca  at  any  a^Mtaonof  tho  year,  or  that  might  come  In 
coutaot  with  hia  recovered  oasea. 

About  the  middle  of  April  last  T  visited  a  section  of  Baltimore  coonty  called  IJon;; 
Green  nad  Delaue;  Valley,  distance  (iavoiit«eii  milea  northeast  of  Baltimore  city.  Most 
of  tbcM  fiinnors  have  valuable  stock  in  the  line  of  milch-cowa.  Tbos.  Pierce  cljiims 
to  liave  hail  tho  Etst  oatbroak  of  the  diaaase  in  hia  section  of  Baltimore  county  this 
spring.  His  furin  consiats  of  1,000  acres  of  land,  most  of  whickliaa  been  used  of  late 
ns  a  pasturo  ijuld.  Cattle  come  hero  from  allpart«of  this  county  to  graze.  Heooiild 
nott«Umehow  his  cattlo  contracted  thediaease.  I  found  a  herd  consisting  of  30  cowg 
and  2  hulls.  Four  of  the  oo«a  wero  sick  vith  the  disease,  acid  5  others  had  died  pre- 
vions  to  my  viait.  His  neighbor,  who  owns  the  aiijoining  farm,  lost  9  cowa  with  the 
aame  malady,  while  others  weresufforing  with  it  during  my  visit.  1  was  notsatiBflod 
with  the  hialory  given  ma  by  the  hirol  man  on  the  latter  place,  which  is  owned  by 
General  Trimble,  tint  the  General  admitted  that  one  of  hia  animals  jumped  the  fence 
into  the  pasture  field  belonging  to  Mr.  Pierce,  Three  weeks  after  ho  noticed  this  out- 
break aniouc  his  cows.  I  wont  from  this  place  to  Ijong  Green,  which  is  2  miles  east 
of  Delnney  valley,  to  examine  a  herd  of  cattle,  cousistmg  of  10  cows  and  1  bull,  be- 
longing t4>  John  A.  Conklin.  Mr.  CoiikUnaJlowedSof  his  cows  to  winter  on  the  Pierce 
farm,  Hearing  of  this  outbreak,  he  had  hia  cows  returned  to  hia  own  farm,  hut,ehDr(ly 
afliir.the  disease  appeared  in  his  herd,  Five  animals  were  attacked  at  different  periods, 
and,  during  the  mouths  of  March  and  April,  £  died.  Ko  disiufectants  were  nsed,  and 
great  negligence  was  manifested,  aud  I  was  not  surprised  to  tind  on  a  second  visit 
toward  the  close  of  April  that  other  animals  were  affected.  In  the  bam  one  case  was 
found.  GolUug  again,  aboDt  the  same  time,  at  Mr.  Couklin's  place,  I  found  no  chang« 
ill  his  animals,  except  th.tt,  in  the  interim,  he  seems  to  have  nsed  disinfectant  &eoly. 
Two  sick  animals  were  allowed  to  roam  at  will  over  his  entire  farm. 

On  May  4th  and  5th  I  viait-ed  a  place  oatleirOlcncoe  (Northern  Central  Boilroad), 
situatedonthc  Baltimore  and  Vorkhiwutiirupike.  Horel  found  four  geutlemen,owntD)[ 
wljoiDingfarmg,  who  had  OKperieuceil  heavy  lumiee  in  cattle.  Dickiuson  Gorsuch,  who 
livea  one  mile  weat  of  Qlencoe,  hEkd  the  first  outbreak  of  contagione  pleuro-pnenmonis 
ill  this  neighborhood.  Many  head  of  cattle  have  died  with  the  disease  on  his  place 
aiuce  IS76.  It  was  transmitted  from  this  farm  to  that  of  T.  T.  Goi-auch,  a  relative, 
who  Uvea  one-half  mllo  oast.  On  the  same  tnrupike,  opposite  the  former  place,  lives 
another  relative,  JuBhua  Gorsuch,  whose  cattle  also  contracted  the  contagion.  The 
latter  sold  a  cow  aSoctixl  with  the  disease  to  a  man  named  Jesaup,  who  hvea  in  this 
.  locality,  which  soon  infected  his  stock,  nitiinntiily  cauHiu^  a  heavy  loss.  1  recite  this 
Iiistory  simply  in  order  to  explain  the  transmiasiiin  of  Ihe  illsense  from  one  place  to 
another.  I  found  two  chroDie  cases  on  the  farm  of  T.  T.  Qorsach.  Adjoining  lives 
another  relative  named  Alfred  Ma^s,on  whose  place  I  fonnd  3  cows,  out  of  5,  Bli£with 
the  disease.  A  cow  hail  died  previous  to  my  visit  I  advised  the  owner  not  to  permit 
his  cows  to  go  to  other  pastures.  Ho  paid  no  attention  to  my  advice,  but  allowed  the 
sick  animals  to  tt\ave  his  place  to  graze  on  his  father's  farm,  distaiit  1^  milea  north, 
i  followed  the  auimnls  to  his  father's  (Juo.  P.  Mays),  where  I  found  the  diaeaae  pro- 
vailing  among  bin  c^ttllc.  lie  has  lost  Vi  head  of  tine  Ayrshires  and  Alderney  cows 
daring  the  paat  six:  weeks.  I  saw  4  others  suffering  with  the  disease.  The  first  animal 
to  infect  this  locality  was  brought  from  Baltininrc  city. 

On  March  30  I  visited  a  dairy  stable  near  Catlii^lral  street,  Baltiniora,  belonging  to 
Jni).  McCormock.  I  found  a  case  of  contagions  pleurD-pnonmunio  among  this  Iiora  of 
seven  cows ;  recovered,  but  right  lung  nffi^ctcd.  On  May  16  another  cow  in  this  slahlu 
showed  symptoms  of  the  disease. 

On  April  1  the  stable  of  Herman  Bteahman,  Highlandtown,  contained  5  cows,  one 
of  which  was  suffering  with  the  diaaase. 

About  thesauietimo  r  visited  the  BtnUlBN  of  Mr,  Doujilas,  Upper  Canton.  li  milea  east 
of  Baltimore,  This  stable  oontaiued  52cowr,  alt  of  which  Intd  Wen  inoculated  withth« 
virus  of  contagious  pleuTo-pnenmoui  a,  I  have  made  repeated  visits  to  this  place  for  the 
piirjiose  of  studying  the  effects  of  iuoculniion.  But  nwinu  to  the  continual  exchange 
of  cattle,  I  have  gained  but  little  information.  I  could  detect  no  cases,  although  the 
diseiise  existed  heiii  last  summer. 

Ou  April  12  I  visited  the  dairy  farm  belonging  to  Cbna.  P.  Harrison,  of  Pikesvtlle. 
Thi4  and  the  Douglas  farm  are  tho  onlvfarnuon  which  inoculation  has  been  practiced 
In  the  State,  to  my  knowledge.  Mr.  liorrisou  aaya  he  baa  been  exempt  from  the  dis- 
ensii  since  1873,  and  claims  iuocniation  as  a  great  preventive  measure. 

Oil  April  2  I  viniti-d  the  dairy  of  Mr,  Jeokul,  one  mile  east  of  Baltimore,  This  herd 
oousialedof  60cows.  In  his  stable  I  found  .''i  rerovei^d  i^tses.  This  gentleman  lost  a 
great  many  cattle  la^  eiimaier  by  the  disease ;  but  could  not,  or  would  not,  tell  how 

On  April  5  1  visited  8nntb  Baltimore.  I  found  this  section  of  the  city  also  Infected. 
Wm.  Hanibttrger  (dairy  man),  Hanover  street,  bad  IScowajBiuoug  which  WMonechrouio 
case  of  contagions  picuro-puenmonia.  This  place  has  been  infected  for  at  loost  six 
;eai8.    There  are  other  dairies  ia  close  proximity  to  thisono.    If  one  of  them  ronutioi 
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Am  of  the  diaeue  for  a  abort  period  the  othen  trill  hare  one  of  more  cams  to  oontend 
wilh.  I  haTe  made  many  visits  in  thia  aoction  of  the  oity,  ftnd  I  linvti  invnriably  de- 
tected at  least  one  eaae  of  tho  acute  type  of  the  disease.  Recently  I  eiplnineii  to  Dr. 
Lyman  the  condition  of  tbia  locality,  and  on  rialtiDg  it  pointed  oat  to  liiin  two  ncnte 
and  one  chronic  case  of  the  dieease.  I  foand  also  one  dead  qQimal  on  the  commona 
Dear  tbcwe  atables.  Wo  had  the  dead  cow  removed  to  the  bone-yard,  and  t  ho  poat-iiioT- 
tcm  examination  revealed  all  the  cbaiateristio  lesions  of  tlie  diseaae.  I  may  siifcly 
■ay  that  the  diaeaaed  lung  neighed  at  least  35  pounds.  Tbn  diaaaaed  animals  on  the 
oommcma  ware  allowed  to  commingle  with  the  beultby  onca.  This  man  has  lost,  by 
eontaaoDs  pleoro-pneamonia  at  least  35  head  of  cowb  within  the  naat  sit  yoars.  lu 
■11  aaeb  infected  bicalitieal  Bodtbe  people  attribute  all  this  troublo  to  dealers  in  cat- 
tle. A  majority  of  &eab  cows  pnrohaaed  of  these  dealera  are  boalthy  at  the  time  they 
snlar  theae  infected  etables,  and  they  develop  the  disease  sooner  or  later  afterwards. 
Edward  Sachs  and  brotheia  keep  aeparale  dairies,  bnt  occnpy  the  same  stable,  which  is 
■«>arated  only  by  a  partition  wall  m  its  center.  Thoy  usually  have  30  or  more  head 
of  oowB,  among  which  I  have  occasionally  found  a  diseased  one. 

CoraeliDa  Frontier  (dairyman,  aaiop  locality)  owns  13  oows,  and  trlea  to  keep  that 
nmnhfT  on  hand.  I  found  3  chronic  caaes  of  contagions  pleuro-pneumooia  id  this 
■table  on  April  5.  J  have  made  several  visits  bore  each  month,  but  have  failed  to  de- 
tect an  acute  caae.  Animals  are  not  often  exchanged  in  this  stable,  whicb  baa  a  ten- 
dency to  leaaen  the  number  of  acute  oaaes.     On  June  10  one  of  bis  oowa  died  with  the 

Jobn  Hillar  (dairyman,  some  locality).  This  stable  contains  13  cows  and  has  been 
hiteoted  for  a  long  time.  (In  June  H,  an«r  lingering  some  time  with  the  disease,  one 
Miw  died.  On  June  10  T  found  two  others  suSering  with  the  disease.  On  June  33 
ooeof  the  sick  animals,  which  I  found  on  the  10th  instant,  wasmissing.  The  other  one 
WM  still  lingering.  On  July  27  I  found  two  more  of  these  cows  sick  with  contagious 
plenTo-pueamonia ;  four  otbon,  hod  been  removed  from  the  stable  and  new  cows  placed 
m  their  etalla. 

On  April  7  I  y1ail«d  a  dairy  belonging  to  David  Stevens,  at  Woodberry.  Hera  I 
foond  7  recovered  eaeea,  fWim  the  outbreak  which  he  experienced  last  j'bot.  i}a  lost 
at  least  90  bead  nf  cows  at  that  time&om  the  eOeota  of  tbe  disease.  One  cowdabd  the 
day  praviooa  to  this  vieit.  The  liings  were  sliown  to  me.  The  light  lung  waa  com- 
pletely consolidated  thronghout  its  anterior  lobe.  Sinoo  then  1  have  been  unable  to 
ostect  anymore  affected  animals  in  this  stable.  Hr,  Stevens  has  decided  to  port  with 
sret;  oow  which  sbowB  the  aligbtost  symptoms  of  the  disease. 

Infected  locaUtie*  in  Baltimore  CUf  and  CtMntg  prior  to  1881. 
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Odo  (md  ■  hoir  mUn  east  or  Baltimon,  BlUi- 
CuiUn  But  »r' Baltimore,  Baltimora  Comity.. 

KurUicut  of  BrU  mun'.  llHltlmore  Oonntv  .... 
FhiUd^lphU  KoiO.  tMii  of  Ikltlnore,  l^tl- 

Cuhm.  ewl  of  B^timoie,  Baltimore  Conntj. 

[■■fADKo  XiKk.  two  nnd  >  bulf  ntle*  eaat  of 

Bidtimore.  Baldinora  County. 
Korth  eitd  of  BalUmow,  BalUnor*  County. ... 

roar  miloii  nonh   of  Btltlmora.  BaUbaon 

Conuty. 
Thro,,  imil  «  hilf  mllN  north  of  Btltlon™, 

BolUraoreConnty. 
South  of  Billiiiiore,B4ltlioonCaniity 
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SiS2i?S.ii«:::::::::: 
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B4       'aiPOBT  or  rsx  ooHunnomn  ov  agbiodzaubb. 

Infteltd  locolflidt  in  Baltimor*  City  ONd  CMtNly,  ^— Contlnaed. 
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Frf<Ierick  B«J,  <r«t  of  Baltlnot*.  BtdUmore 
OtontTllia,  di  mll«  wtaiot  fitlllDMira,  B4m- 

Rtcmtt  atniet,' BnitlmDn,  SidtiiDOreCoantv.. 

TowHiitawiL  »T«  DiUu  DDrtfa  of  BalUmora, 

mora  County, 

C.J.W 

aillitDore  County. 

iiilirn   Bowl,  near  GoTaMtmrn,  iw'tlnion 
rik«vi'fli,  lii  miln  norlh»«t  of  B»)UniDr«, 

rikviivillD,  six  mile*  DorthwMt  at  BdUmors. 

Baltimoro  Conntj-. 
OmnDdxiuaiteriullMtronFlkNTlIla  depot, 

One  mile  rrom  Plketrtlls  depot,  Bdtlmore 

UoIXmo^  iDitiiuU 

USB. 

iioant  Wuhingiin^  BnlViuiore  CouDt; 

^■^•B^ii,- 

I 

Onerailewertor  Moniton.  Hortbcra  Ceutrii 

•  Mot  wailng  to  tell  ■hf'lr  laM. 
Ilmpoull'li' lo  li-ll.  cuuelautly  clianglni. 
tlDl^tediliicelS7<>. 


I  cannot  give  yon  nrcnratoi.v  t!ip  nsBrcgnto  lews  dnstftinnd  liy  tlia  owncra  of  dftir? 
cows  ia  tliK  cily  am]  ita  Hiilitir'i.'*,  mi  nctmiiit  of  an  niaa;r  hnving  retired  ntim  the 
liiiBiDess.  MaDj  'cnaeg  of  vim  I  agio  im  i)lenTo-]>iiei]niotiiA  are  liiildea  frum  me,  not  only  by 
tliu  owiipra  of  biii'L  utiiiuala,  Lnt  ninny  dpalpra  about  Iip.ru  iiiake  a  practice  of  gsoIiouk- 
iuR  audi  aiiimnln.  I  liave  reiioatcdly  viaited  atalili*  in  tlic  cftsteni  and  aoutiem  fittt 
of  Ualtmion',  fully  oxi>eoiin);  to  lint]  somo  ariite  ram.-a.  Occasionally  I  bave  enccf oilcil, 
but  not  to  tlint  extent  nhkli  1  ^lioiild  liate  diniH.  fiomu  eases  wbioh  are  mild  in 
character  ore  allowed  to  reiuaii)  iu  thcao  atablm,  providiuff  tliey  asaiiiue  convnioacence. 
1  iniiat  couftaa  tbat  tlicao  people  arc  very  ulii^wd  in  their  prognosis  of  sunli  casea.  All 
thoBB  Hint  aHsnme  the  collliinative  type  of  the  diseaae  *re  dlapoeed  of  prior  to  death. 
No  Uter  tlian  l.iat  y»ar  the  malady  exitted  in  the  eastern  part  of  the  city  to  an  alarm- 
iiifl  exU'nt.  Very  few  of  the  dairy  italiles  cscuped  its  ravacps.  I  have  fmind.  it  a 
nniveraai  fact,  no't  nnlv  iu  this  hut  in  oilier  f^tutva,  that  periodical  outbreaks  of  tlie 
liiMOSo  are  to  bo  loohcil  for  wheruTer  ita  rtoMtnictivo  elements  have  Lwcome  Imprisoned. 
Ill  south  Baltimore  I  have  not  iced  isolnle.l  c nses  aiaoDR  the  dltlif rent  dairy  atahlaa  orer 
Binea  March  last.  Too  much  ImyinKand  selling  ia  done  in  both  of  these  sectione  to 
ever  rid  the  stables  of  the  discaso.    They  allow  a  cow  to  remain  in  them  long  enongh 
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•f  li^HTUnd  M  well  H  into  tha  StatM  ot  Veawjlraxdt  Hid  Hvw  Jtmtj.  I  am  ooif 
TioMd  tlutt  XDuiT  people  have  exp«ii«noed  asrions'lowe*  among  their  ataak  from  Buoh 
■Mnea  of  infection,  and  yet  they  veem  indisposed  to  aoknowledge  Uie  fact.  This 
aeeoanla  in  a  nest  measnn  toi  the  many  infeetod  farms  tliroaghout  the  iuteiior  of 
MuyUod.  we  have  Hill  anoUier  aouroe  of  transuuBalon,  that  is  i^m  those  anipaU 
tailed  reeoTMed  caaes,  Tbeiz  tiBmesare  Btunped  nith  the  vims  for  an  indelinite 
period  of  tinw  alter  ooavaleaoeiiae,  and  where  such  animals  are  allowed  to  exist  the 
viraleiMif  of  the  diseaae  Is  only  reserved  for  the  infection  of  beiJthy  animals.    Many 

"'"' "'~  """■"  '■--'-  "--—   ---flnned  opinioDS  as  to  the  r '''~  ''  '-"' 

disease.    This  is  an  absardl 
a  eontaot  with  a  diseased  o: 


Dining  my  invastintions  I  haTe  been  vary  oarefol  in  trying  to  trace  the  malady  to 
lie  origin,  but  as  jet  I  am  unable  to  find  any  stable  where  it  existed  prior  to  1864.  At 
thattimeroost  of  the  cows  wm«  sent  from  ttie  Middle  Btatea  into  Baltimore  and  Wash- 
ington, the  war  baTingetopped  the  supply.  At  this  time  the  disease  was  luiown  to 
but  few  people.  Boss  Winana,  of  Baltimore,  who  was  among  the  first  to  experience 
the  disease,  tried  his  utmost toprerent the  pnblicfromknowin^of  its  existenoeamong 
bis  eowB.  A  ftw  persons  fix  the  d^  of  Its  appearanoe  In  his  stable  as  eariy  as  the 
yesi  ltS3,  Bowever,  other  didiy  slablea  In  the  Tloinity  conunenoed  t»  lose  cows 
with  the  disease,  when  it  was  traced  to  Washington  (see  report  of  Washington).  In 
lflG6  Mr.  Bhipley  snoceeded  Roes  Winans  In  the  dairy  bnaineas.  He  need  the  same 
■table,  having  been  told  by  Winans  that  no  dise&se  of  any  kind  had  ever  existed  on 
his  pmnlsee.  Shortly  atl«r  taking  pOBecesfon  Ur.  Shipley  noticed  a  few  of  his  cows 
coagbtng,  while  others  beeame  short  of  milk  and  lost  appetite.  Eventually,  35  head 
<tf  cows  died.  Ur.  B.  Uerryman  snstained  a  loss  in  this  stable  about  tbe  same  time. 
Othet^'daiiTinen  eommencea  to  miffer  from  it*  n«vA<rwi.  OntAfiiA  nf  tiiiit  nitrv.  aM  alnnv 
tbe  line  of  tbe  Weetem  Maryland  Bailroad,  i 


sue  section  of  the  cannty  to'anotber.  This  was  caused,  generttlly.  by  buying  ln&ot«d 
■mii«»l»  Bt  the  Baltimore  stock-yard,  and  by  allowing  usImalH  &om  infect«d  stables 
1p  pasture  with  healthv  onee.  Wo  are  now  able  to  point  out  sections  in  different 
puis  of  not  only  this  but  other  eonnties  of  Maryland,  where  periodical  ontbieaks 
of  the  dise^iae  occur  annually.  Sometimea  tbese  outbreaks  are  of  a  mild  and  at  other 
timesof  a  most  malignant  fbrm.  Baltimore  eity  and  lU  sarroundingn  furnish  infectiufi 
material  for  a  wide  extent  of  country. 

CECIL  COUNIT. 

On  Hay  9 1  eommenoeti  my  investigations  of  this  ooonty.  Elktonla  its  coon ty  seat. 
The  fbUowing  day  the  members  of  the  Cecil  County  Agricaltnral  Society  held  a  special 
mestiog,  which  gave  me  aa  opportunity  to  converse  with  men  who  are  anxious  to  aid 
thsoOicen  of  your  departmeut  in  checkiDg  the  spread  of  contagious  plenrO'^neumonia, 
From  Mr.  A.  B.  Uagraw,  president  of  the  society,  i  gained  considerable  lafuTmation 
ngsiding  the  hygienic  condition  of  cattle  tbronghouf  tbe  county.  Elkton  I  con^der 
&ee  from  the  disease  at  present,  atthough  many  cattle  are  brought  here  in  tbe  early 
&11  from  Baltimore  to  be  wintered  by  tanners,  and  after  being  fattened  are  sent  fai 
Philadelphia  and  elsewhere  for  human  consumption.  A  great  many  miloh-cuws  are 
also  sent  here  from  the  postem  counties  of  Maiyland  and  noni  Virsiuia,  thus  avoiding 
to  a  great  extent  the  infection  wbiob  prevails  about  Baltimore.  AVhea  we  remember 
to  what  extent  tbis  eity  and  vicinity  is  infected,  it  seems  miraculous  that  any  locality 
m  the  State  should  be  so  exempt  as  this.  tir.  James  Yates,  three  miles  northeast  of 
ElkCon,  informed  me  that,  in  lS7t),  he  Icet  three  cows  with  the  disease,  and  from  the 
bistoiv  he  gave  nie  I  ooncludeil  that  snob  was  tbe  ease. 

On  May  11  I  visited  a  place  called  Brick  Meeting  Honse,  where  I  found  a  recovered 
ease  of  contagions  plenro-pnenmnnia,  belonging  to  Injvt  Meams,  who  henght  some 
cattle  at  Ibe  Baltimore  stock-yard,  in  oonipany  with  a  neighbor,  Mr.  Thomas  Stevens, 
in  1979.  Shortly  after  the  arrival  of  these  animals  the  disease  developed  itself  among 
them,  four  head  dying  on  Stevens',  and  three  on  Meams*  farm.  A  few  recovered  ou 
each  plsco,  which  were  afterwards  sold  to  a  butcher  who  took  them  to  Philadelphia. 
This  small  village  is  situated  but  a  short  distance  from  the  State  line  between  Penn- 
sylvania and  Mafylaud.  Yrota  here  I  went  to  RlaiDg  Sun,  which  is  still  nearer  the 
hoe,  bnt  could  flud  no  sign  of  the  disease,  although  it  bad  recently  existed  near  this 
place  in  Pennsvlvania,  whore  it  hnd  beenstampedont  by  the  antborities  of  that  State. 

On  May  13  and  13  I  visited  all  the  principal  towns  along  the  county  line  from 
SiaiDg  Son  to  Perryville.  During  this  investigation  I  visited  many  flna  dairy  farms 
ud  inspected  a  nnraber  of  valuable  herds,  each  herd  consisting  of  from  BO  to  30  head 
cf  mileh-oows,  bnt  could  detect  no  si^ns  of  disease  among  any  of  them.    At  Penyvilto 
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I  fonnd  a  Kentleman  nfttned  John  Stump  ifho,  in  1879,  lost  II  head  of  oattiB  by  the 
disease.    The  diaeaM  woa  bronght  to  hia  place  hj  cattle  pnrchnaed  in  B^timoie. 
May  !S,  26.  and  37  I  oonoloded  the  inves^cation  of  ttus  conaty  by  Tiaitinc  ftU  of 


they  display  In  trying  to  exotnde  from  thia  place  aU  oattla  from  lofeeted  a 

Mr.  John  A.  Harriot,  membra'  of  the  Ceoil  Connty  Agilonltoral  Booiety,  ■aema  to  be 

the  moat  active  in  tliia  good  work. 

I  will  mention  here  that  I  vlaited  a  portion  of  Kent  Connty  called  Galena.  I  mnde 
this  visit  becaose  steamboats  ran  daily  betneen  Baltimore  and  Frsdericktown.  The 
two  oonoties  are  separated  by  the  Sassafras  River.  Thinldng  that  an  ooeaaianal  in- 
focted  animal  might  enter  the  oonntf  by  these  boats,  I  made  a  cloaeobserraticm  of  the 
cattle  in  this  place,  bnt  I  fkiled  to  det«at  the  existenoe  of  any  diseoaeL 

HaSFORD  COUNTT. 


During  the  early  part  of  Jnne  I  visited  this  county,  of  which  Bel  Ait  is  the  oonnty 
seat.  I  metpTominentcltiaeuB  who  infimnedmaof  tiieexiBtence  of  coi'<''i>^'">'  nlanm. 
pneumonia  among  their  cattle  in  former  years.    I  visited  all  the  t 


BtpTominentcltiaeuB  who  infonnedinB  of  the  existence  of  cont^pooa  pleoro- 

j k  among  their  cattle  in  former  years.    I  visited  all  the  towns  ana  many 

^ms,  bnt  fiuled  to  lind  a  single  case  of  the  diseaae  in  the  entire  connty.    I  waa  weU 


pleoaed  with  the  preventive  means  adopted  by  Colonel  Slump  and  Dr.  Mo^aw.  _ 
18H0  they  received  anthority  from  the  governor  to  appraise  all  animals  infected  with 
the  disease,  with  aathority  to  destroy  them.  Early  last  year  Eldridge  Gallop,  who 
oconpice  the  large  farm  beSonging  to  the  Citii^Ds'  Banking  Association  of  Baltimore, 
hroTight  a  large  herd  of  cattle  to  his  place  from  the  Baltimore  stock-yard.  Shortly 
afl«r  their  arrival  disease  appeared  among  them,  and  four  died  in  a  few  weeks.  Not 
knowiiiE  tbu  nature  of  the  disease  at  that  time,  he  commenced  to  treat  the  siok  cows. 
TIioEo  which  sliowod  no  symptoms  of  ailment  were  sold.  Fonr  sticti  were  sent  into 
Pennsylvania,  where  they  soon  infected  cows  belonging  toMr.  Pyle.  This  lact  becom- 
ing knon-n  to  the  Pennsylvania  authorities,  thoy  doBttuyed  every  sick  cWf  and  quar- 
antined the  stable.  Mr.  Gallop  aold  others  sinji^ly  to  different  parties  in  Abtncdon,  in 
thin  connty.  As  soon  as  Colonel  Stump  and  Dr.  Magraw  loamud  of  the  oonultlon  81 
these  animals,  thev  proceeded  to  kill  every  one  of  the  cows  that  came  from  Gallop's 
infected  lierd.  They  then  visited  the  infected  stables  and  killed  22  head.  Some 
animals  had  been  sent  to  Baltimore  prevlons  to  this  slaughter,  a  fact  unknown  to 
these  gentlemen  at  the  time.  la  this  herd  17  animals  In  all  died  from  the  effeota  of 
the  disease.  Since  this  transactton  no  further  trouble  has  been  experiencea  in  this 
locality,  I  visited  other  sections  of  the  county,  wheTemanyhsrds  of  cattle  areraiaed, 
and  where  large  triwts  of  land  are  used  for  pastoring  and  wintering  fat  cattla.  I 
think  this  latter  pursTiit  is  carried  on  to  a  ((reater  extent  in  this  'Connty  than  in  any 
other  county  ill  the  Slate.  The  most  of  this  grazing  county  lies  along  Deer  Creek. 
Farmers  in  this  locality  frequently  winter  from  75  to  100  head  each.  The  cattle  pass 
through  the  Baltitnore  stock-yard  previona  to  their  arrival  here.  In  the  early  spring 
they  are  sent  to  the  Philadelphia  markets.  I  was  told  that  a  Mr.  Amos  and  son,  who 
lived  in  the  northern  part  of  this  conntv,  had  lost  cattle  from  contagious  nlenro-pneii- 
monia.  I  visited  their  farm  on  the  7th  of  Jane,  but  from  the  history  of  the  diaeaxe 
given  me  by  the  owner,  I  am  satisfied  it  was  southern  cattle  fever,  a  diseass  which 
prevails  hero  ccoasionatly,  and  generally  causes  heavy  losses. 

CABBOIi  COUNTY. 

Dnring  the  latter  part  of  June  I  visited  the  different  towns  in  this  connty,  bnl  I 
failed  to  11)1(1  auycaeeof  contagious  pleuro-pneumonia,  either  acntA  or  chronic,  until  I 
reached aptoce  called Hancheater.  Aft«rtravelingafewniilesuorthof  tliinplacelfuuDd 
a  farm  tictotiging  to  Barney  Zepp,  where  the  disease  has  existed  since  April  30.  A  short 
tinieproviouB  to  this  he  bought  3  cows  from  a  dealer  in  this  place,  who  buys  cattle  in 
all  the  difTsrent  countlea  of  Maryland  and  Pennsylvania,  and  sells  them  in  moat  in- 
stances at  the  Baltiniore  atock-yard,  At  the  time  mentioned  contagious  pleuro-pneu- 
uionia  broke  oot  among  them.  Two  showed  tho  severo  symptoms  of  the  disease  and 
soon  died.  Tho  remaining  cows  were  taken  siok  at  diSerent  periods,  and  two  died. 
I  think  the  last  two  coses  will  recover.  In  1875  they  had  an  outbreak  of  the  disease 
a  few  miles  west  of  this  place,  in  Baohman's  Valley ;  cows  from  the  Baltimore  aloek- 
yard  oaused  this  infection.  The  movement  of  cattle  in  the  fall  of  each  year  from  Bal- 
timore here  is  similar  to  the  movementof  cattle  into  Harford  County,  only  to  a  leas 
extent.  In  the  sptiug  and  summer  months  dealers  drive  most  of  the  cattle  to  the  Bal- 
timore Bbook-yard,  twta  wliioh  very  few  oTthem  rotuin  during  the  latter  period. 
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VBKDZaiCK  con  NTT. 

On  July  14  I  vUited  Frederick  City  (cociity  seat).  The  dtteaae  done  not  exlat  in 
tliis  county  >t  praBent,  Tlie  mogt  of  tJie  cattle  brought  hare  come  from  Virginia. 
Th«  only  place  vlicre  the  (tiscose  evor  existed  ia  tbie  ounty  it  Wooiiliora,  12  miles 
Berth  of  this  city.  George  Smith  lost  eleTen  head  from  its  effects  last  year.  None  of 
thiife  affected  tccorcred.  I  am  satisfied  that  Frederick  County  will  remain  ftee  from 
tbe  extreme  rvragcs  of  the  disease  so  long  as  such  men  as  Dr.  Fairfax  Schley  is  at  the 
head  of  the  Agricultural  Sooiety.  He  is  irell  Teised  in  the  uatiue  of  the  disease,  and 
is  thrrefore  enabled  to  explain  to  the  membenof  hia*ociety  the  precautions  neceuary 
to  piefent  ft*  spread. 


I  visited  the  principal  city  (Annapolis)  and  moat  of  the  imall  places  in  this  county. 
No  disease  has  existed  in  any  of  these  places  daring  the  last  three  yean.  On  the 
dairy  &nn  of  Mrs.  Berry,  one  and  a  half  miles  northwest  of  Annapolis,  a  few  animals 
diedpierioQe  to  the  death  of  hei  hnsband,  which  occurred  three  years  ago.  Very 
few  dairy  Btablc«  that  contain  over  r>  or  10  cows  are  to  be  found  in  this  city.  On  its 
DDtakirts  are  >  few  fanns  stocked  with  valnable  cattle.  I  was  snrprised  not  to  find 
iDOte  of  the  disease  here,  becanse  boats  make  daily  triiM  to  and  from  Baltimore,  and 
oflea  bring  cows  from  the  stock-;ard  in  that  city.  Since  the  outbreak  of  the  disease 
in  BalUmore  last  year,  howiTcr,  most  of  the  people  In  this  oonnty  are  very  oarefnl 
wlure  they  purchase  their  stook. 

PRIMCI  OaOROK'S  COUKTT, 

Daring  the  early  part  of  Angnst  and  tbe  latter  part  of  September  I  made  inTcstiga. 
tioQs  in  this  county.  Near  the  line  of  the  Distact  of  Columbia,  X  found  the  disease 
hut  existed  in  previons  years.  I  conld  detent  no  cases  at  present.  In  the  year  1HT9, 
DsTJd  Campbell,  dairymikn,  three  and  three-qnarter  miles  sontheast  of  Washington, 
in  this  cnnnty,  contracte<l  the  disease  among  his  cows  by  purchasing  an  animal  affucted 
■ith  It,  from  Mr.  McDowal],  of  Washington.  A  vetttrioarian  was  sent  from  the  latter 
pUce,  wlio  advised  Mr.  Cnmpbell  to  destroy  lii.H  cokm.  Two  of  them  wore  killed,  two 
I'thtn  dii^,  and  the  reiiiniiidor  wore  Rold.  A  man  named  Brooks,  who  lives  one  mile 
WDth  of  this  iiiltctcd  stable,  lost  two  cows  by  the  disease.  Thej  were  inflicted  by 
lit.  Campbell's  iiattle.  I  found  othtr  forms  where  tbe  diseaee  had  existed  in  the  Dis- 
trict of  Colninbia,  near  the  connty  line,  which  I  shall  mention  in  my  report  of  the 
District.'  All  of  that  section  of  this  county  bordering  on  the  eastern  line  nf  the  Dis- 
trict of  Columl>ia  Lns  been  liable  to  more  or  less  of  the  disease  among  the  dairy  cows 
aince  its  appearance  within  the  District.  This  is  especially  so  as  rcgarcls  tbe  ilairy 
cows  along  th«  Baltimore  and  Ohio  Bailroad.  A  few  miles  ih>m  Wasbiogton,  near 
Bsnn lug's  Bridge,  I  fonnd  a  farm  where  the  disease  existed  in  18T8.  The  place  belongs 
te  W.  B.  Lacey,  wbo  lost  13  head  of  cows  at  that  time.  Those  that  recovered  wore 
•old.    There  ia  no  disease  on  his  place  at  present. 

UOMTOOUKBT  COUNTT. 

On  AagDSt  10  I  visited  Rockville,  the  connty  seat.  I  could  And  no  one  here  who 
rvvrlieanlof  the  etistcnce  of  the  disease,  except  near  Sandy  Springs,  which  is  situ- 
■rnl  near  the  border  hne  between  this  and  Howard  county.  1  have  been  iu  most  of  the 
lomiB  uf  Ibe  connty,  but  I  have  failed  to  detect  a  single  cose.  A.t  Sandy  Springs,  in 
the  year  ltlT6,  Dr.  Tliomaa  and  bis  «t>tber  EdwanI,  who  have  adjoining  farms,  expe- 
tiniced  a  mild  form  of  the  malady  among  their  cattle.  The  disease  was  commuili. 
eati'dbv  scow  purchased  in  Washington.  Other  owners  of  cattle  in  this  locality  also 
■affrred  losses  among  their  slock,  among  them  Philip  Stabler  and  Wm.  Moure.  Tbe 
litter's  farm  is  located  two  miles  west  of  Sandy  Springs.  AU  of  that  portiou  of  land 
IfinK  west  of  tbe  Metroplitan  Bailroad,  and  bordering  on  tbe  Chesapeake  and  Ohio 
Oansl,  is  used  as  pasture  for  fattening  cattle.  Since  tbe  termination  of  the  war  a 
great  many  cattle  have  been  bonght  from  men  in  Southwest  Virginia  nnd  afterward 

Stared  in  this  locality  until  they  were  fit  to  send  into  the  market.     Very  few  come 
n  either  Woidiiugton  or  Baltimore,  and  the  danger  of  infection  is  therefore  greatly 
lessened. 

DI8TIUCT  O*  COLUUBU. 

leoDsider  tbe  District  of  Colombia  and  a  portion  of  Tirtfinia  as  liable  to  periodical 
eotbteaksof  GontagioDS  plern-o-pneomonla.  It  has  (Oiisted  in  this  locality  since  1H64, 
■od  is  in  about  tiu>  suiue  condition  as  Baltinun«  dly  and  cauuty.    1  made  repeated 
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Tiaits  to  this  seotioa  in  tho  monttaa  of  Angnst  and  Septemb«r.  aud  foond  one  or  more 
OMea  dnring  each  visit  On  August  11  1  viwtod  tho  north  eud  of  Waahiogton,  m 
localitjT  coDunoaly  called  "  Cowtown,"  where  I  found  a  unall  portion  of  JahahitenU 
ownlQE  &  greater  or  icu  number  of  dair^  cow*.  Noar  by  ia  a  large  coiuiuodh  where 
moet  oftheBaaniniaU  ove  pastored.  Donng  sue  of  lu;  visits  in  this  locality  ldet«ct4:d 
a  cow  with  all  the  aympWote  of  aa  acut«  form  of  the  diseaae.  It  was  owned  by  Mr. 
RoUidge,  who  livoa  on  ghemian  Aveoae.  Id  the  same  stable  I  found  a  chronic  caae. 
This  animal  formerly  belonged  to  hh  brother,  who  kept  a  dairy  stable,  two  montlia 
previonsto  tliis  time,  on  Spnug  road,  about  one  and  a  half  miles  oorth  of  the  boundary 
liae  of  the  city.  This  gentleman  becaiue  disheartened  by  the  loss  of  cows  atlacted 
with  the  diseaHe,  and  Mild  oat.  Those  bought  by  his  brother  showed  no  syinptomB  of 
the  disease  at  tho  time  of  purchase,  but  it  developed  itself  in  this  cow  after  hei  arri- 
val.   This  man  lost  heavily  in  cows  in  the  year  1871. 

Mr.  McKay,  who  keepsadaiTTstabloon  Ninth  iitreet,  one-half  mile  north  of  Bound- 
aiy  street,  bought  7  cows  from  Mrs.  Seideiibercor,  who  was  anxious  to  sell,  as  she  lost 
4  oowi  by  the  disease  last  February.  Jler  stable  is  located  near  the  infeet«d  stabla 
on  Spring  road,  which  was  used  by  Mr.  Hollidge.  McKay  denied  the  existenoe  of  tho 
dtaease  among  hlseows,  bnt  3  of  them  have  disappeared  in  bo  me  way  nu  known  to  me. 
I  wish  to  mention  here  that  it  is  useless  for  me  to  watch  any  of  the  stablea  where  I 
find  the  disease  so  long  as  we  have  no  power  to  destroy  the  affooted  animals. 

Mr.  Harman  lives  at  Honut  Pleasant,  about  one  mile  north  of  Washington.  On  the 
30th  of  September  I  found  a  cow  in  his  stable  sod'ering  with  the  disease.  Previous  t« 
my  visit  Dr,  C.  P.Lyman  had  visited  this  stable  and  fonnd  a  heifer  calf  snffering  with 
the  disease  in  an  acute  form.  It  died  theeamoday.  An  antopsy  was  made  and  a  por- 
tion of  the  right  lung  preserved.  On  the  some  day  I  visited  a  atoble  owned  by  Robert 
Brown  (colored),  who  lives  a  short  distance  south  of  Hr,  Harman's.  I  found  one  of 
bis  cows  sick  with  the  disease.  This  man  savs  that  the  disease  has  been  on  his  place 
aince  1ST!>,  and  that  he  has  lost  several  cows  ny  it. 

On  October  1  I  was  refused  admittance  to  the  stable  of  Mr.  Sbnerew,  whioh  ia 
located  a  few  hundred  feet  aouth  of  Mr.  Ilollidge's.  One  of  hisanimau  was  nndonbt- 
edly  sick.  Tlie  rest  of  them,  14  in  numbur,  were  mnning  at  large.  As  I  was  imable 
to  see  the  sick  ouimal  I  could  not  decide  as  to  the  nature  of  the  disease,  Since  1871 
this  man  has  lost  30  cows  by  the  malady. 

On  October  3  I  vitdtcd  the  commons  almut  Mount  Pleasant.  Among  a  Inigeheid  or 
oows,  which  belonged  to  difTereiit  owners,  I  found  several  recovered  cases.  I  also 
disoovered  &  very  acute  cose  in  a  field  adjoining  thi^se  commons,  which  I  learned  be- 
longed to  Rol>ert  Hays.  Sis  olher  cows  were  ivitb  her.  I  thought  it  important  to 
mate  this  cose  known  at  once  to  the  department,  in  order  that  some  one  else  wonid 
go  and  examine  it.  From  the  time  of  the  discovery  of  this  animal  until  my  return  ia 
company  with  a  representative  of  the  department,  which  was  bat  two  or  three  hoars, 
tliecows  had  bcon  removed  to  their  stables  in  "Cowlowu,"  near  Seventh  Street  ana 
Boundary,  aud  the  sick  animal  ezcliauced  for  a  healthy  one.  When  (luestioned,  the 
owner  coulil  nut  give  the  residence  of  the  dealer  with  wtiom  he  had  exchanged  the 
cow.     He  acknowledged  that  he  had  lost  30  coirs  by  tho  disease  since  IS71. 

On  the  same  day  I  visited  the  stable  of  Captain  "Viall,  Meridian  Hill,  northwestern 


bonudary  of  Washington.  This  place  has  been  infected  siuce  1B7G.  During  this 
period  he  bos  lost  23  cows.  Two  bavo  died  since  last  June.  One  animal  is  stul  liv- 
ing, and  has  been  mnning  at  large  for  the  last  two  months.  She  is  liable  to  spread 
the  disease  nmoug  other  animals. 

October?  1  walked  over  tho  commonson  the  eastern  part  of  the  District  of  Coliun- 
bin,  where  most  of  the  cows  in  this  section  graze.  I  detected  one  cow  among  thorn 
sick  with  the  disease,  and  conoluded  to  follow  ber  to  the  stable,  sitnat-ed  on  D  street 
between  Eighth  aud  Ninth,  noitheast.  Mr.  Calla^ngh,  the  owner,  aoknowledged  hav- 
ing had  four  cows  affected  with  tho  disease.  Whenever  they  comnjenced  to  gmnt  or 
showed  suvere  syuiptoms  he  disposed  of  them  to  the  butohers.  He  said  he  intended  to 
dispose  oCthls  cow  in  the  same  way  if  lier  appetit»did  not  soon  return.  I  found  her 
tomperature  to  be  103}°  F.  He  noticed  his  drst  sick  cow  in  the  month  of  June,  and 
has  been  troubled  with  the  contagion  among  his  cows  up  to  this  dato.  At  the  begin- 
ning of  this  outbreak  he  owned  seven  cows.  Five  of  them  have  been  alToctad.  Other 
people  in  this  locality  have  lost  a  few  caws  latoly.  L.  Obenst«in,  who  lives  one 
square  east  of  Caliahngh's  stable,  lout  one  affert«d  with  the  disease  last  week.  Mr. 
Bresnahum,  C  street  between  Eighth  and  Ninth  northeast,  lost  one  cow  affected  with 
the  disease  dorins  the  month  of  September;  also  Mm.  Cloucey,  on  Fiftli  street  be- 
tween North  A  and  East  Capitol  street,  lost  an  onimaliii  the  mouth  of  August.  Sinae 
1B70  this  lady  has  lost  60  cows  by  the  diseattt. 
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Tht  diteate  l»  tke  Milriel  of  CotuntUa  prior  to  ItJSl. 


Locality  of  liit(ifll«d>tablM. 


KTsKivft 

VJchirlTbtU... 
Ur.Uollidse 

Own  Ktneraw  .. 

UrL  llUT&f  .... 

Buben  Usi* 

UnCluoa; 

ViUinDaTli... 

Mr.  lUntogtOB . . 


SIOTiretitlBlhM; 
Sbenuui  iiTeant 


.  DMir  E  atraeUWiub  [ugton , 

jaadary,  WUliiD£t<>n.„.,, 

BouoduT,  Wuhin^im 

LT  S«T«ntll,  WuhlDKtOD  . . . 
A  ud  Eut  C>p<' 

C<>nierDfIiiidTiinit;-KTBntliitreeta.WMli- 


Xr.ABdrifs.... 
Mr.  Bugnter .. 
CipCBhiTiin... 

UmBUfdoi  ... 


Teiudljtowu  nau  TMlilogtou 

iietidH  HUiiioithwHt  of  BoanduT  bUhV 

Wuhlngtua. 
Foniteen^ilrML!  mllH  north  of  Wutalnnon 
FoortMotli  itnet,  3  mtlei  north  of.WHhln  rIod  . 


Comer  of  O  ud  TveDtj-OItlu  tnots,  Waihlag' 


BUIOIAST. 

Tlw  TOMilt  of  mj  tuTMtigationB  enablea  me  to  giy«  tbe  following  mmmajy : 

NuDber  of  cattle  examined  Bince  Huoh,  1681 11,370 

Kaabei  of  acnte  cases  ufdisaaso  found  siace  ilaroli,  1861 110 

Knmbeio/ chronic  case*  of  disaaae  found  since  March,  18^ 41 

Total  nnmbor  of  diaeased  animals  fotiml  since  Hatch,  1B8I ir>t 

Kninbet  of  deaths  that  hareocciUTed  since  Uarcb,  1861 67 

Noiaber  of  deaths  reported  as  having  oooorred  sinoe  18G4 1,039 

BMpeetfhny  mbmitted, 

W.  H.  ROSE,D.V,a. 

BiLllMORI,  tto.,  Ifmmnitr  1,  1881. 


Dictzed  by  Google 


.dbiGoogle 


REPORT  OF  THE  ENTOMOLOGIST. 


INTSODUCnOIT. 

SiK:  I  have  the  boDor  to  present  lierewith  the  following  report  of 
Ktuie  of  the  work  doue  by  the  Entomological  Division  during  the  flwal 
jearnowdrawiuK  to  a  close.  The  report  necessarily  covers  but  a  small 
portion  of  the  wurk  done  or  being  done,  and  is  devoted  to  some  of  the 
moTti  imitortant  obRcrvationB  and  exi>erimentB  of  a  practical  nature  on 
encb  Hubjecta-  as  have  received  especial  attention,  viz.,  Silk-cnlture,  the 
Cotton  Worm,  the  Ohiuch  Bag,  tlie  Army  Worm,  the  insects  affeoting 
the  Orange,  those  affecting  Rice,  some  new  depredators  on  Cor?  or 
Uaize,  and  various  miscellaneous  insects  that  have  attracted  more  tliui 
usual  attentioa  daring  the  year. 

While  I  have  not  hesitated  to  embody  matter  of  scientiflc  interest 
and  even  descriptive  matter  when  necessary  to  give  greater  accuracy 
to  the  information  to  be  conveyed,  yet  lengthy  desoriptive  papers  have 
been  eschewed  on  the  ground  that  these  reports  are  intended  for  the 
practical  man  rather  than  as  contributions  to  entomological  science. 

It  is  not  ueccssiiry  to  draw  your  attention  specifically  to  the  contents 
of  the  following  pages,  nor  to  tlie  important  practical  discoveries  which 
tbey  refer  to.  To  do  so  would  not  add  to  their  value.  But  aCawworda 
as  to  the  general  work  of  the  Division,  with  such  suggestions  as  experi- 
ence indicates,  nill  not  be  inappropriate  in  submitting  the  report. 

Foot  years  ago,  when  first  called  to  act  as  Entomologist  to  the  De- 
partmeot,  I  found  provision  made  in  the  annual  appropriation  for  bat 
one  pQW>n  who,  in  addition  to  a  clerk  allowed  from  the  clerical  force 
and  known  as  the  assistant  entomologist,  constituted  the  Division, 
UnAer  such  conditions  it  is  not  surprising  that  little  was  attempted  in 
the  way  of  original  research  of  a  practical  nature.  The  surprise  is, 
rather,  that  Mr.  Glover  accomplished  as  mach  as  he  did  during  bis  long 
coDQcction  with  the  Department. 

The  evil  from  insects  injarioas  to  the  varions  crops  of  the  coantzy  is 
s  great  and  growing  one  which  none  more  fully  appreciate  than  the 
CQltivator  bimself.  The  aggregate  annual  loss  to  the  nation  trom  insect 
depredations  amounts  to  hundreds  of  millions,  and  tliere  is  a  lond  call 
Tar  relief;  but  relief  can  come  only  by  a  combination  of  actsnrate  ento- 
mological knowledge  with  extensive  field  work  and  experiment,  and 
this  last  is  possible  only  with  men  and  means.  My  first  step,  there- 
fore, was  to  get  an  iucrease  of  means  so  necessary  to  such  woA,  and  I 
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at  once  began  some  special  investi^tione  looking  to  the  control  of  a 
few  of  the  worst  of  oar  insect  pesta.  The  Division  was  reorganized  on 
a  more  practical  basis,  and  my  successor  continued  the  work  that  had 
been  planned  and  begnn. 

The  great  increase  in  the  correspondence  of  the  DiTlsion  may  be 
judged  of  by  the  fact  that  during  the  past  year  over  2,000  letters  of  in- 
quiry have  been  received,  most  of  them  requiring  full  replies,  so  that, 
in  fact,  over  1,800  letters  have  been  written.  This  correspondence  consti- 
tutes a  very  large  part  of  the  work  of  the  Division,  and  demands  most 
of  the  time  of  myself  and  office  assistants.  A  large  proiKtrtioD  of  the 
letters  received  make  inquiry  regarding  some  of  the  commonest  and 
beet  known  iuBects.  This  dissemination  of  special  information  to  indi- 
viduals is,  I  coueeive,  one  of  the  chief  functions  of  Ihe  entomologist, 
yet  one  of  infinitely  less  importance  to  the  country  than  original  research 
and  discovery ;  and  as  sach  routipe  correspondence,  even  with  the  most 
economical  division  of  labor  among  the  present  office  force,  bas  more 
and  more  absorbed  the  time  of  the  Division  to  the  detriment  of  field 
work  and  experiment,  my  aim  has  been  to  gain  more  time  for  this  last 
part  of  our  work  without  impairing  the  efficiency  of  the  Division  in  the 
matter  of  said  correspondence. 

As  greatly  helping  to  this  end  I  have  began,  with  your  approval,  the 
preparation  of  a  series  of  special  BuUetiDS  ou  the  most  widespread  and 
important  of  onr  injurions  insects,  each  intended  to  contain  a  complete 
account  of  alt  that  is  known  in  reference  to  some  particular  insect  or 
some  particular  set  of  insects  afi'ecting  a  given  crop.  Such  Bulletins— 
concise,  so  as  to  be  readily  mailed,  written  in  popular  style,  and  amply 
illustrated — will  greatly  facilitate  the  correspondence,  by  rendering  an- 
necessary  the  constant  repetition  of  letters  giving  detailed  infonnation 
to  the  various  correspondents  who  make  ingairies  about  one  and  the 
same  species. 

A  Bulletin  on  the  Northern  Army  Worm,  one  on  tho  BoU  or  Com 
Worm,  and  one  on  Oanker  Worms  are  prepared  and  ready  for  the  press, 
while  others  on  Cabbage  Insects,  and  on  the  Chinch  Bug  are  in  prepa- 
ration. If  stereotyped,  these  Bnlletins  can  always  be  kept  in  supply, 
and  limited  editions  only  need  be  published  at  any  one  time. 

I  would  recommend  Airther,  as  a  means  of  increasing  the  nsefiilness 
of  tbe  Division,  that,  in  addition  to  the  special  Bulletins  above  indicated, 
a  i>eriodical  Bulletin  of  the  Division  be  issued  toucbing  general  eutbmo- 
logical  matters  dfcurrentinterest.  Manycontribntions  of  value,  whether 
&om  voluntary  correspondents  or  special  field  agents,  are  placed  on  file 
in  tbe  Division  archives,  and  they  are  either  not  made  public  at  all  or  are 
used  in  the  Annual  Report,  which  appears  long  after  they  have  lost  much 
of  their  timely  interest.  With  sach  a  system  of  publication  as  I  have 
indicated,  added  to  the  special  reports  ordered  by  Congress,  the  work 
of  the  Division  would  be  rendered  more  effective.  Three  special  reports 
are  in  course  of  preparation,  viz.,  a  Bibliography  of  economic  sntomology, 
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s  rapwt  on  tbe  insects  ftffecting  the  Orange  tree,  and  a  report  on  forest 
tree  insects.  These  ^1  be  too  bulky  to  be  issaed  as  Bulletins,  or  to  be 
indnded  in  tbe  Annnal  Report,  and  should  be  ordered  printed  by  special 
act  of  Coagnaa. 

The  United  States  Entomological  Commission,  -which  was  b;  act  of 
Congress  attached  to  the  Department  at  tbe  beginning  of  the  fiscal  year, 
has  not  attempted  any  nfld  work,  but  has  been  clo^gnp  its  office  work 
in  accfffdance  with  the  spirit  of  the  last  appropriation  act.  Bulletin  7, 
by  Dr.  Packard,  on  forest  tree  insects,  has  been  issued,  and  the  third  and 
foorth  reports  of  the  Commission  have  been  completed  and  are  ready 
for  the  printer. 

As  we  now-  have  near  by,  and  of  easy  access,  a  National  Museum  ad- 
mirably fitted  for  the  preservation  and  exhibition  of  natural  history 
Epecimena,  and  as  the  Director  thereof  is  authorized  by  the  organic  law 
to  claim  any  collections  made  by  tbe  various  other  Departments  of  the 
government,*  I  have  decided,  witli  your  approval,  to  devote  as  little 
time  as  possible  to  pure  museum  work,  limiting  it  to  the  preservation  of 
Mch  material  as  will  best  illustrate  the  habita  of  those  insects  which 
interest  the  farmer.  In  this  direction  a  large  number  of  species  have 
been  reared,  studied,  and  mounted,  so  that  those  treated  of  in  the  report 
(am  but  a  faction  of  the  number  actually  studied.  In  systematic  mu- 
eeiun  work  I  hoi>e  rather,  as  curator  of  Eutomology  in  said  museum, 
to  (^operate  with  Professor  Baird  in  bis  efibrta  to  bring  together  a 
national  collection  of  insects,  aud  to  this  end  have  dei>osit«d  with  him 
my  own  private  collection.  It  ia  thus  more  safe  from  flre  than  it  woald 
be  in  the  Department,  and  at  all  times  accessible  when  needed,  as  fa 
constantiy  tbe  case,  in  the  work  of  the  Division. 

I  have  been  assisted  during  tbe  whole  of  the  year  in  my  office  work, 
and  in  the  preparation  of  reports,  by  Prof.  W.  S.  Barnard,  Mr.  L.  O. 
Howard,  Mr.  E.  A..3chwarz,  and  Mr.  Then.  Pcrgande,  and  since  Sep- 
tember by  Mr.  B,  Fickman  Mann;  and  these  gentlemen,  together  with 
Mr.  A.  Eoebele,  vho  has  aided  part  of  the  time  in  the  office  work,  de- 
serve my  praise  and  thanks  for  tlic  ujiiform  industry  and  interest  which 
I  liej  have  manifested  iu  the  work  assigned  to  them.  The  same  is  to  be  said 
of  lift  agents  and  observers  in  different  parts  of  the  country.  Mr.  H.  G. 
Hnbbanl  has  had  charge  of  the  Orange  insect  investigation  in  Florida, 
and  -Mr,  Laurence  Bruuer  of  the  work  iu  relation  to  the  Bocky  Mount- 
ain locust  in  the  Jforthwest  Dr.  J.  0.  Neal,  of  Archer,  Fla.,  Dr.  E.  H. 
Aoderaon,  of  Kirkwood,  Miss.,  Mr.  W.  E.  Martin,  of  Oxford,  Miss.,  Mr. 
J.  G.  Barlow,  of  Cadet,  Mo.,  and  Miss  M.  E.  Murtfeldt,  of  Kirkwood, 
Mo.,  have  each  made  special  observations  for  the  Division,  under  in- 
rtmcrion,  daring  some  part  of  the  year,  while  my  predecessor.  Prof.  J. 
H.  Comstock,  has  been  engaged  at  Ithaca,  "S.  Y.,  on  a  special  repoit, 
for  which  he  took  with  him  all  the  notes  of  importance  (with  duplicate 

*  BeviMd  SUtDtea,  t  USSS ;  Statutes  Fortr-fif th  Coiigt«a&  third  aewion,  ohap.  ISt, 
^3W. 
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Bpecunens)  that  had  aocnranlated  during  his  admiuistration.  His  report, 
just  submitted,  consists  chiefly  of  a  monograph  of  the  Dib^ituvy  a  sab- 
flEunily  of  the  scale-insects.  This  monograph  includes  the  species  already 
treated  of  in  the  last  Aannal  Beport  of  the  Department,  as  well  a.ct 
many  foreign  species,  and,  at  your  request  to  curtail,  for  want  of  space, 
I  have  excluded  it  The  rest  of  the  report  is  included  herewitli.  CJon- 
siderabtie  matter  of  my  own,  has,  for  tlie  same  reason,  been  excluded. 

The  wood-cut  illustratioDS  are  some  of  them  from  my 'own  pencil,  but 
hare  most  of  them  been  drawn  by  Mr.  Qeorge  Marx,  under  my  direction. 
The  photo-engravings  lltustratiDg  Professor  Gouistock's  report  have  been 
drawn  by  Mrs.  Gomstock,  who,  together  with  Mr.  H.  \V.  Turner,  as- 
sisted him  during  the  year.  The  colored  plates  are  painted  from  nature. 
Where  the  figures  are  enlarged  the  natural  size  is  indicated  in  htur-line 
or  in  some  other  way. 

Bespectfully  submitted  June  30, 1882. 

C.  V.  RILET, 

Entomologigt. 

Hon.  Geo.  B.  Losma, 

Commissioner  of  Agriculture. 


EXTRACTS  FROM  CORRESPONDENCE. 

The  following  extracts  have  been  made  from  the  miscellaneous  cor- 
respondence as  containing  entomological  observations  of  interest  not 
included  in  the  balance  of  the  report.  They  could  not  be  extended  so 
as  t*}  include  all  such  observations  made  by  correspondents  without 
trenching  on  tlie  report  proper;  while  the  voluminous  correspondence 
from-special  agents  will,  much  of  it,  be  used  elsewhere.  The  references 
iti  bmekets  are  to  the  Letter  Files,  by  number  and  page,  to  facilitate 
future  use  of  the  full  communications: 

On  July  2d,  W.  S*.  Hotmea,  of  CypreiiiDrt  P.  O.,  Saint  Hary'a  Parieb,  La.,  sent  b  new 
enemy  of  the  Bngar-coue,  nitli  stoUmont  that  it  eate  tlie  beart  of  botli  stubble  and 
plant  suoAK-CANE  and  of  coRi',  and  liidea  in  tho  very  loweat  part  of  the  tae»rt,  oaiis. 
tnx  its  deat^  and  decay.  The  apccimons  sent  were  larvs  of  noctnid  motba,  but  were 
alldeiH],  80  that  it  waa  impomible  to  detenuiue  them  more  eiaotly  It  is  evidently  a 
new  onetny.     [L.  F.  5:  180.] 

On  August  lltli,  n.  H.  Sims,  Colombia,  B.  C.,  sent  specimeus  of  a  epoaita  of  Podiura, 
wliich  "  came  out  iu  mviiadH  from  the  fcronnd  at  tbe  State  Penitentiary,  from  bekeatli 
brick  drnine,  walls,  &.<:."    {L.  F.  5:  162.1 

On  July  SOth,  T.  J.  Davis,  of  Rixeyville,  Culpepper  County,  Tireinia,  Mnt  eggs  of 
Ctitiocampa  auterioaiia,  nliicb  lie  found  oa  twi|;a  of  feacii  Tbks.^.    T1<.  F.  5 :  317.  ] 

On  August  Ifitb,  Win.  FairweaOier,  ofMcLane,  Erie  County,  Pennsylvania,  wtt>to  tb«t 
bis  apple  crop,'  in  an  orchard  of  6,000  treeR,  bad  suffered  greatly  from  the  ravages  of 
JnUmunn—  giuldrigiblnu.  "Some  trees  will  hardly  have  ouapplb  bnt  what  is  daahcd 
and  dotted  tul  over  by  the  probosois  of  tbe  Beetle  pest."    [L.  F.  5:  255.1 

On  Angnst  31st,  J.  A,  Gnndy,  of  Lewisburg,  Pa.,  sentheadsof  clovkr,  lufeated  with 
Ceeidomyta  Ic^niinicola,  from  his  locality.     IL.  F.  5:  263.] 

On  October  4th,  Dr.  D.  H.  Webster,  of  Aastin,  Mo.,  wrote  that  the  Chinch  Bags  had 
done  a  groat  deal  of  damage  to  tlie  wheat  and  corn  crops  in  his  tooaLty  in  1861.  [L. 
F.  5:  291.1 

On  Ootober  13th,  Theo.  O.  Fowler,  of  UnJontown,  Ala.,  sent  specimens  of  Strxtehia 
kUiiioni«a,  with  an  aooonnt  of  theii  ravages  on  collardb,  turnips,  cabbaok)),  and 
RADisUBs:  and  Ptaktllunt  ktalinilalU  which  had  riddled  tbe  leaves  of  tbe  b^Daah 
VINH8.     (LF.  SiSlOJ 

Ou  October  4th,  H.  Cf.  Meyer  Mmt  tpMiniMia  of  Cabnidniorir*(>,wii]oli  had  been  dl^ 
tributed  in  aeed  oom  b;  Uie D^wtmmit    [L,  F,l>:  330.] 
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On  Oetobei  20t1>,  J.  E.  Wlllet,  of  Maeon,  Oa.,  sent  ^eeUuens  of  Onddfra  eCnffuZatw 
iilnchliwlbeeni^inllinRllie  tvricBof  EXGUetl  Wauojt.     [L.  V.  5;  365,] 

OaOctobfir'jKth,  J.U.  Barlow,  Cadet,  WMbin^ton  Conn t.r,  Miawuri,  aunt  ipecimeiu 
offwwoma*  nhicli  h»d  been  fottiid,' pupated,  olboTe  the  first  or  top  Joint  of  wheat 
BtMna.  "The  orope  that  WBra  infested  by  the  worm  were  very  poor,  and  crew  mostly 
ill  Uclds  that  had  wan  sown  in  wtipat  fonr  or  five  years  in  aucnenBion."  lie  sent  also 
■priciiuena  of  Siiratai  adnata  and  Ti/flwa  fumaia,  wliioh  he  sniil  lio  fonixl  earnestly  at 
«~nrk  upon  CORN  ill  Ginck,  e»tiiig  the  Rrain,  with  their  heads  iu  the  smaU  hole  at  the 
troltom  of  the  escavaiiou.     [L,  F,  5 :  ;57G,1 

Go  NoTtmLier  71h,  lie  luldeil  thrtt  niciro  than  two-thirds  of  the  nheat  Htraws  in  tlm 
fic]il  h»da  Inrv.i  OT  irnpa  of  the  hotamaia  them,  aud  the  OQip  was  sadly  ilimlnlBlnMl 
by  tIi«iD-  Our  famuThad  I'l  hiiHhels  off  9  acres,  another  eowiid  IS  liiisliola  of  wheat 
ami  hartcslcdiinly  W  Ini-'ilielti;  ormther  harsosttU  6  bushels  from  10  aciua.  [L.  F.  5: 
3JA.\ 

.  Ou  Kovui)ib«r  ICtli,  G«liriel  A.  Founiet,  of  Lake  Charles',  La.,  sentspocitnenanf  7'iir< 
taloria  prrgantii,  wLk-h  lie  stated  liod  lirst  appeared  for  thu  seaaon  on  the  leaf  of 
OKAxcETRKKB  since  tliii  flt«t  of  the  month.  "Biaoe  fonr  or  five  jcars  this  iiispct  ban 
uiimId  its  apjHuiraiice  anil  eomplvkls  d^troyed  the  Talnable  orsQEe  grovoe  which  fnna 
th«  prtneipsl  Mion^e  of  tho  value  of  the  land  here."    [L.  F.  Ii :  iO-S.  1 

OnKoTeDiberTth,  Aluiotitl  Mnison,  of  Minden,  Sanilac  County,  Michigan,  scntspccl- 
UMDi  of  Ciilaiid''<i  ffraKarin,  which  had  been  distribnted  by  the  DepartuiBnt  in  seed 
wBEAT  lo  the  Htifferera  by  the  Michijcan  fire.  It  is  preaamablo  that  the  fire  had  ridden 
tbf>  diatnct  of  all  thpse  pentH.  so  that  it  was  partionlarl;  UDfortanat«  that  the  Depart- 
Bi»iit  nhonld  have  been  the  means  of  relnttTHlnciuK  theu  so  promptly.     [L.  F.  5;  427.] 

Od  November  lOch,  Evan  J.  Protliro,  of  Bicbland,  Stewart  County,  Georgia,  neui 
•pccimena  of  an  iiDdetcnuiiied  HpMli^  of  Oetliia,  stating  tliat  they  had  injured  Cliu- 
n»  parly  ID  the  spring.     [L.  F.  b:  465.] 

On  NovBmber  I4(h,  W.  (jomeO  Caywood,  of  Marlborongh,  N.  Y,,  sent,  in  rosponsB  to 
a  raqoeet,  specimens  of  Phloeolrilni4  timiiiari*,  npon  whose  ravages  on  pbach  tbeeb  lie 
vnrte  in  tli»  Sural  A'eiD-  Torktr  of  November  12,  and  again  in  the  aame  paper  later.  [  L. 
F.S:  4dO.] 

Od  November  31et,  he  wrote;  "  *  *  *  If  it  is  rocordsd  ae  injnrionsly  affeotiiig 
rEACH  TWiGfiit  has  evidently  changed  its  point  of  attack,  aait  in  no  instance  attncka  the 
Maxtor  branches  or  twigs,  nor  uvun  one-year-old  trees,  and  vary  seldom  two  years  old ; 
if  tlncydo  the  number  is  so  small  that  they  do  bat  little  ii^ury.  We  noethemou  throo- 
ye*r«ld  trees,  hut  in  killing  nninlierg  on  four  years  old  aud  older.  Since  sending  the 
accoant  of  this  insect  to  the  Rvral  NeiB-Yorker,  by  further  examination  we  find  they 
inbat  all  the  cnltivated  and  wiL^  chbubirs  and  plumb.  We  found  a  cher^  tree  six 
yean  old  as  efleotively  Itilled  as  the  pxach  trkb  we  sent  you  by  express."  [L.  F. 
&:481.]    . 

Od  Janaary  31st,  Matthew  Cooke,  chief  executive  horticaltnral  and  health  officer  of 
CoUfbniia,  Sacramento,  Cal.,wn)te:  "     •     •     ■    From  procticalexporimentswe  have 

r raved  beyond  a  doubt  that  a  successful  warfare  (against  iuaeote)  oau  be  accomplished, 
hare  uo  heditation  in  saying  that  Santa  Clara  County  will  increase  her  produce  of 
clioice  marketable  fruit  from  75  to  100  per  cent,  this  coming  eeason.  The  remedy  most 
bvoml  there  at  preeenl  U  cool  oil.  However,  I  dare  not  reiymmeod  it,  ae  isnorant 
parties  might  attempt  to  use  it  and  destroy  the  trees.  I  will  take  the  liberty  of  giving 
yon  the  experience  of  a,  gentleman  owning  an  orchard  two  miles  from  San  Jos6,  SantA 
Clara  Countv : 

"Qeorge  W.  Rutherford  owns  extensive  mining^  interests  in  the  8tat«  of  Nevada, 
■od  therefore  cannot  be  classed  as  a  practical  &uit-grower.  Be  bought  an  orchard. 
two  vesni  ago  at  San  Jos6  at  a  cost  of  (32,000.  The  crop  of  IBSl  was  badly  infested  by 
ibe  Scalp.  AKpidiotMi  prmiciona.  When  Mr.  Rutherford  came  fram  Nevada  this  last  faU 
he  wae  witling  to  sell  his  orchard  (Scale  Bags  included]  for  (15,000 — ^no  buyer.  lie 
was  nut  ill  favorof  coal  oil,  butbouKht  four  tons  of  lye  of  Anioricau  Company.  When 
he  hod  his  orchard  two-thirds  washed  his  neighbors  told  him  ho  liiul  destroyed  his 
trees.  Hi-  rnqneeled  me  to  go  thsm  and  see  what  hod  been  done.  I  went  to  his  plaeo 
on  the  2ath  DMemlier.  He  had  killed  nearly  every  Scale  Insect  and  Hed  Spider  on  his 
trrea  ao  f^r  as  be  had  washed,  and  every  tree  showed  a  healthy  greeii  layer.  He  now 
sxks  (50,000  for  the  orchard.  The  whole  cost  of  cleaning,  including  .^  tons  of  lye, 
will  not  exceed  (1,000.     Others  are  very  snecessful  with  coal  olL 

Oa  January  Slat,  George  Pitts,  Inka,  Marion  County,  Illinois,  wrote  that  In  the  pre- 
vioDS  year  the  Chinch  Bitga  killed  all  the  corn.  They  were  so  numerons  that  tlin 
wheels  of  a  wagon  were  quite  wot  and  gummy  with  kuling  them  in  going  a  mile  or 
two  on  the  roaiL     [L.  F.6:  68.] 

On  January  Sth,  J.  0.  Barlow,  Cadet,  Washington  Conn^,  Miuonri,  aent  specimens 
nf  ApMiKt  bttnlmtnt,  which  had  been  li^uring  gralue  of  CORM  cout^ued  in  cow- 
duNg.     [L.F.6:  118.] 

*  See  the  vtiol*  Itotvna  tri^i  in  another  part  of  thia  fieporL 
5  AO 
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OiiJaiinary6th,E.N.S.Rin{rQebeTg,Lockj)ort,N.Y.,8eDt(thioDgbA.6.  Paclurd.jr.) 

Itxvmsif  Ceddomyia  legtmiiiiiiMta  wbich  had  infested  several  clovar-fielde  in  hi»  vicinity 
in  Uie  previoDs  &I1.  He  wriua:  "OnefannorBaidtliAtiQ  thra,afaiiiKtbe  clover  all  that 
oame  was  nearly  ciear  weevil  (as  they  call  them)."  lie  writoa  fuiuier :  "A  few  yean 
ago  I  Kent  yon  (Packard)  lome  eggs  that  were  destroying  tbe  bearing  wood  (canes) 
in  my  father's  vtneyard,  which  yon  determine<t  to  be  OetanthM  nivmu,  adding  thai 
they  hatched  in  May.  Since  then  I  have  had  the  wood  trimmed  aud  bamed  before 
that  time  (first  of  May),  and  now  oan  say  that  Che  Ksnlt  is  very  favorikblo,  as  I  ihould 
estimate  a  rednotioii  of  from  oue-thiid  to  one-half  as  many  injured  as  fotmerly." 
CL.F.6:  148.] 

On  Febroary  IBIb,  Caleb  QDman,  Ueddybemps,  Washington  Connty,  Bbune,  reported 
that  he  bod  used  a  Hoap-wMhing  at  the  time  of  the  taatobing  of  egge  of  Appl«-tiee- 
barklico  siicceMftilly  in  the  destraotion  of  the  poets.     ILJ'.o:  1K(.] 

Ou  Febmary  I4th,  Charles  Mohr,  of  Mobile,  Ala.,  sent  larvra  of  Diatrtea  locdiari,  say- 
ing :  "  The  orops  of  the  augar-cane  on  the  Hsaboard  in  this  connty  have  been  almost 
entirely  destroyed  by  it  last  season,  as  well  as  the  seaflon  before.  As  fat  as  I  could 
learn  it  is  only  gince  the  past  three,  ot  at  the  most  four,  years  that  this  enemy  to  the 
■ngar-cane  haa  made  ita  appearance  in  this  region,  proving  worse  with  every  BUCooed- 
ing  one.  It  afFocta  mostly  the  crop  rolaod  in  the  lowlanils,  with  a  heavier  eubaoil, 
richer  in  vegetable  matter,  and  more  or  less  delicient  of  drainage.  The  cane  groiro 
in  the  poroos  aaudy  soil  of  the  rolling  nine  lands  hoa  ao  far  Buffered  but  little  from  it. 
The  laiva  commences  its  boringa  in  the  latter  part  of  the  summer,  when  the  lower 
joints  begin  to  ripen ;  before  reaobing  Ihoir  full  growth  and  maturity  the  oanea  are 
perforated  to  a  degree  wbiob  CBDaea  them  to  be  broken  doim  under  every  gale  of 
wind."    [L.F.8:218.] 

On  Febmary  25th,  Prof.  A.  B.  Bloimt,  of  the  Agricultural  College,  Fort  Collins,  Colo., 
sent  si^ecimena  of  Lj/gavi  reelivalu*,  with  the  stntemect  that  tbey  live  and  Beeni.to 
hatch  all  winter  and  summer  in  the  cracha  of  brick  and  stAne  houses.  "  It  flies  readily 
all  winter  iu  buildings  whare  there  ore  firea.  1  have  seen  it  cat  nothing  but  dead  fliea 
and  mosquitoes."  in  response  to  a  alatement  of  the  known  hahita  of  Uita  inseot,  Pn>- 
fessor  Bloout  aaserta,  March  13,  "  I  am  prepared  to  state  on  my  own  observation,  and 
on  other  reliable  information,  that  'my  bug'  lives  upon  dead  tuks,  moaqnitoeB,  and 
other  iniects  found  in  and  aboat  buildincH.  No  less  than  50  males  andiamalot  live 
and  bMed  in  my  room  the  year  tonnd.  The^  come  out  from  tile  cracks  of  my  flotw 
any  day  to  Bee  uo,  and  trom  certain  cracks  m  the  brick  wall  outaide  they  oome  and 
bask  all  day  in  the  suiiahine.  They  have  no  vegetable  within  reach  at  oil.  I  can  find 
nothing  in  my  room  they  touch  or  injure,  nor  have  I  or  aoy  one  of  us  ever  seen  a 
single  specimen  away  from  the  buUdingH.  Young  apeeimens  can  be  seen  all  winter 
long  iu  my  room.  When  trodden  upon  they  made  a  '  fearAil'  grease  spot."  [L.  F.  6 : 
465, 6(K.] 

On  March  34 tb,  J.  B.  Quin,  atatiBticaloomtipondent,  Burlington,  ColToy  County,  Kan- 
sas, aentapeoimeos  of  pease  infested  by  frucAHipiti,  which  had  been  contained  in  seed 
Bent  out  ftom  the  Deparlment.    [L.F.5;  007.] 

MiBiH.  E.  Uurtfeidt,  of  Kirkwood,  Mo.,  save  the  following  notea  of  the  seasoni 

"Cntwoima  were  not  sonutnurooa  B«nsuai  early  iu  ths  spring,  but  few  of  the  hiber- 
nating larvB  probably jjurviving  the  eieeesive  cold  and  the  ohangeable  weather  of 
FebmoTT  and  March.  The  snoceeding  brood,  however,  was  quite  dMtnottTe  te  early 
vegetabiea, 

''TMthredinid  pests  were  very  numerous  during  May  and  June-  The  Boae  slug,  the 
Baspberry  aing,  and  the  Plum  sing  were  nnoommonlydfistmetive.  Tbefblisge  of  tha 
oaks  and  willows  was  also  much  injured  bythevorionaspeoiea  peculiar  to  these  treea. 

"The  13-year  brood  of  Cicadas  were  heard  about  the  9Dth  of  May,  and  the  woods 
rewnnded  with  fbeir  peculiar  mnaio  until  nearly  the  last  of  June.  About  one^tbird  of 
the  specimens  examined  were  of  the  small  form  (C.  cufinii,  Fisher).  The  uot«8  pco- 
dncod  by  thia  variety  are  much  finer  and  shriller  than  those  of  the  normal  form,  but 
I  was  not  able  to  olraerve  any  oth«r  difference.  The  punctures  worn  made  mostly  in 
the  oaks,  the  uudcrgrowth  being  injured  more  than  the  large  treee.  Some  of  tite  large 
orchards  suffered  shj^htty,  but  as  a  rule  the  insect  dtil  little  damage  in  this  locality. 

"  The  Great  Elm-leaf  beetle  {Monoceala  oorgli.  Say)  appeared  In  unusual  numbera 
toward  the  endof  June.  It  is  Btroof^ly  attracted  by lamp-Ugbt  and  would  swarm  into 
brightly-lighted  rooma  of  evenings  in  Buch  nunibors  as  to  be  a  great  nuisance.  Its 
larvm  were  to  be  fonnd  on  the  slippery  elms  during  the  monthof  July,  andlafterwwd, 
observed  a  few  leaves  on  the  American  elm  skeletonized  in  the  characteristic  mauner 
of  this  insect ;  but  as  I  did  not  find  it  at  the  work,  I  cannot  be  positive  that  it  feeds 
upon  any  other  species  of  Ufmtu  than/iilpa. 

"As  there  were  no  peaches  and  very  few  cherries  and  plnniB  the  Plnm  ourcnlio  had 
but  little  opportunity  to  multiply,  and  even  the  few  atoue  fruits  that  we  had  wrre  not 
much  affected.  A  voar  ago  I  bred  Beverai  specimens  of  this  ci)Tcnlio<from  gooBeberries. 
lliere  were  none  of  the  latter,  however,  this  season. 

"The  Codling  moth  also  WM  lather  rare  this  year  In  Klifcwood.    Itironldie«ntlut 
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M  apploa,  though  othetwiM 

. ..__.',  thia  year,  no  Phylloiora  calls  on  tba 

Imtcs  of  tboM  Tarietiea  of  crapcB  uaually  moat  nuhjeot  to  tbiiui,  and  a  thorough  ex- 
imioation,  in  September,  of  the  roots  of  Clinton,  Taylor,  Conuonl,  and  Horbomout 
tiileA  to  icTtal  either  tbe  tnsocta  Ihcmwlvps  or  any  cvlrtence  of  tueir  mceut  work. 
Ftrliapa  the  long-coiituiii«d  drouglit  nw  inliuiDitl  to  titetn. 

"The  Qrape-fciry  moth  (Evdemii  bclrana,  Sebiff)  was  vftry  abimdnnt,  causiag  nearly 
allrftfaeao-cailed  "rot"  that  appeared  in  [bU  vicinity  IbiBytar. 

"PifdMrnorpha  epimenU  {Dtutj)  and  the  Grape  vine  I'liimo  injnrrrd  the  bnda  and 
lo\i»gt  to  tome  extent  early  in  the  summer,  while  I'rocrli  Aiiieri<xinu  anrl  Dettnia  muck- 
UlU  wn«  very  deetractive  to  it  later  in  the  Bea«an.  1  Lave  fonud  Che  loat-mentioued 
ioKct  capeeiuly  partial  to  the  leaieji  of  the  lierbemont  and  similar  thin,  amoolh- 
leared  viaeu.  Upon  tbeaa  its  ravages  wen;  very  Heverf,  ecarcoly  a  leaf  escaping.  Pyro- 
llmim  powder  will  kill  the  larva  when  it  can  be  maile  to  reach  it,  but  dusting  tba 
ralaideof  the  leaves  wilhiu  wbiuh  the  depredators  are  securely  folded  is  au  expouaiva 
and  piufillem  process. 

"All  apeciea  of  Blister  beetles  were,  tbii  Buinmcr,  coiiipicuonB  by  tbeir  abaenoe. 
Flatita  that  nsaallysntTeri^atly  from  the  attacks  of  the  Margined  and  Stri^eil  beetlw 


SILK  CULTURE. 

Tbe  oorreBpondeneo  nnd  labor  of  the  Division  in  tho  promotion  of 
nlk  enlture  tlils  yeur  has  consisted  in  tbe  distribution  of  eggs  im> 
ported  fcom  Japan  for  tlie  purpose  and  tlie  cou<1uctiou  of  a  large  cor- 
te^ondence  with  persons  inqairing  about  the  adaptation  of  their  several 
cUmttes  or  localities  and  of  several  kinds  of  trees  to  the  prosecution  of  the 
iudoatry,  as  well  as  making  numerous  other  inquiries  upon  tbe  subject. 
Tbe  (Ustnbution  of  eggs  was  begun  in  the  last  week  of  Jaiina.ry, 
^1882),  but  unfortunately  a  number  of  the  eggs  were  already  hatching 
vhenwe  received  them  from  Japan,  owiug  to  tbeir  cx[K>Bure  to  heat 
while  on  the  way,  and  they  continued  batching  for  a  considerable  time 
afterwards. 

As  yet  few  returns  from  the  experimenters  of  this  year  have  oome  in. 
The  reports  received  iodicnte  jrood  success  wlierorer  efflis  were  kept 
nnhatched  until  the  leaves  of  the  food  plants  weie  siillicieiitly  developed 
for  (ue,  and  no  especial  niishup  befell  tbe  brood. 

Mx.  L.  B.Grozier,  who  established  himself  at  Corinth,  Miss.,  during  this 
flecal  year,  as  manager  of  the  Corinth,  Miss.,  Silk  Company,  has  been  the 
most  constant  of  our  corresiraiidents  respecting  silk  culture.  In  a  letter 
of  January  14, 1882,  after  relating  his  experienoc  as  a  silk-cnlturist, 
fin*  in  France,  then  as  director  of  au  iiivostiguting  committee,  sent  oat 
by  the  AgricuUnral  Society  of  the  Department  of  Anifecbe  to  visit  the 
Levant  in  search  of  healthy  breinis  of  Silkworms  (where  during  eight 
yean  be  visited  Turkey,  Wallachia,  Asia  Minor,  Syria,  tbe  Caucasus, 
Persia,  and  Japan],  and  finally,  during  ten  years,  in  Kansas,  Missouri, 
North  Cmulina,  Louisiana,  Misuissippi,  and  elsewhere,  be  says  that  be 
has  come  to  the  conclusion  that  none  of  the  silk-growing  countries  he 
has  visited  is  better  adapted  to  silk  culture  than  onr  Middle  and  tiuutbern 
States,  adding: 

Our  reeled  silks  were  nold  in  Ardftohe,  France,  whore  the  best  of  the  world  arfl 


raiard  and  prepaml  for  Lyons  wearerB,  at  130  ftwics  per  kilofcmni,  our  oocooiis  at  t(! 

per  kilogram,  the  bigbe«  prioe  uaid  that  yearfer  Arat-rato  Nilks  and  co "~ 

liitod  at  the  Paris  Exhibition  in  l^ti,  iu  conipotiti 


Ute  best  prodnots  of  the  world,  caused  many  Italian  uud  French  Qrnis  (silk  milters, 
—rim,  «  dealan  in  allkwonn  ^^)  (o  offer  ue  tbe  beat  prices  of  the  tima  tor  our 
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giMtds,  eggS)  cocoons,  and  roeled  ailka — wliito,  yellow,  and  oltroD-oolored.  Can  'we 
uut  DOW  sav  not  oniy  that  silk  grawinc  is  a  au<io«M  is  the  United  States,  bat 
tliat  A.mencau-groiTn  silk  is  of  first  quiUity  when  raised  nador  good  ooDditionet 
Why,  ire  attAin  tbe  prices  of  $6  to  (9.50  per.poDnd  in  oompettttOD  with  JapaiWM  and 
Cfaineite  silks  i\'ortli  from  $5.50  to  ^.50  per  pound. 

And  tlieii  be  goes  iuto  speculation  about  the  fdtare,  There  we  will  not 
follow  him.  He  coansels,  liowever,  that  silk  coltore  should  only  be 
taken  up  as  an  addition  to  {general  farming. 

Mr.  Edward  Fasnach,  of  Baleigh,  IT.  C,  in  a  letter  of  January  27th: 

Yon  are  dnnbtlens  awnre  tbat  the  "SystAme  Pasteur"  hna  proven  so  effeotive  a  pre- 
^eutiou  agaitiNt  (lie  ptbrine  that  Hilkworm  eggs  produced  by  this  method  are  glTing 
^ery  aatisiactury  resDllH,  so  much  so,  indoeil,  that  trith  the  improved  and  more intel- 
ligeQt  node  of  reivring  the  silkworm,  reealts  arc  now  obtuned  that  far  aarpasa  those 
of  former  .years  when  the  pebrine  had  not  made  its  appearance.     The  conaeaDanee  is 


ntnst  needs  more  than  ever  look  for  a  home  market.  This  brings  to  mind  yonrsnegea- 
tion  for  the  establishment,  of  a  BlaCure  bo  ably  set  fortli  in  yonr  admirable  pamphlet. 
There  isa  wealth  in  onrnumberleMmalborriHB  and  Oio^c  ofun^  CTOwing  almofft  every- 
where in  oar  broad  land,  that  awaits  only  the  Ulatiire,  and,  like  the  magio  wand,  it 
needs  hut  to  "  strike  the  rook  and  bid  it  flow." 

ASSOCUTIOHS. 

A  ladies'  ««!:;ociation  was  formed  at  Spring  Hill,  near  Mobile,  Ala., 
this  spring  (1882).    Miss  A.  0.  Gronn,  secretaiy. 

The  Women's  Silk  Culture  Association  of  California  was  oi^nized  in 
1881  to  promote  the  revival  of  the  silk  interest  in  California.  It  dis- 
tributed drcutars  of  information,  aud  eggs,  and  mulberry  cuttings  to 
those  persons  who  were  willing  to  undertake  the  rearing  of  silkworms. 
The  new  year's  issue  (18S2)  of  the  Sacramento  Keeord- Union  contains  a 
report  by  Mr.  Theodore  Hittoll,  president,  ^rfe  Jeanne  C.  Carr. 

We  believe  it  was  under  the  auspices  of  this  association  that  an  offer 
was  made  through  the  newspapers  to  send  400  or  600  eggs  to  any  part 
of  the  country  upon  appUcation  to  Felix  Oillet,  Kevada  City,  Cal.,  in- 
oloaing  a  three-cent  postage  stamp. 

The  Women's  Silk  Culture  Association  of  the  United  States,  whose 
office  is  at  1328  Chestnut  street,  Philade]]>hia,  Pa.,  was  organized  iii 
April  and  inlujrporated  May  31,  1880,  fur  the  purpose  of  establishing 
"  Industrial  schools  for  instruction  in  the  art  of  silk  culture,  and  in  tho 
art  of  preparing  silk  for  manufacturing  uses;  aud  the  establishment  of 
auxiliary  associations  for  such  instruction  throughout  the  United  States." 
Daring  the  year  following  its  organization  it  brought  the  subject  of  silk 
culture  before  several  other  associations  promotive  of  agriculture,  be- 
sides giving  instruction  in  rearing  worms  and  reehng  silk  at  its  rooms 
in  Philadelphia,  aud  during  the  past  year  it  has  distributed  a  large 
ntunber  of  eggs,  mulberry  trees,  and  pamphlets,  bought  cocoons,  fVom 
which  it  procured  the  reeling  of  the  silk,  aud  held  an  extensive  anid 
well-attended  fair  in  Saiut  George's  Hall,  at  the  corner  of  Thirteenth 
and  Arch  streets,  Philadelphia  To  this  fair  we  contributed  several 
cases  of  goods  illustrating  native  aud  foreign  reeled  silk  and  cocoons. 

An  an  earnest  of  the  encouragement  which  the  association  tenders  to 
native  producers  of  silk,  and  of  the  practicability  of  silk  culture  in  all 
its  branches  in  this  country,  the  association  procured  the  manufacture 
of  a  silk  dress  for  Mrs.  Oarheld  from  silk  raised  in  fourteen  States, 
reeled  at  the  rooms  of  the  associatiou,  aud  dyed  aud  woven  by  Hamil 
&  Booth  at  their  mills  in  Paterson,  N.  J. 

An  institution,  under  the  name  of  the  American  Silk  Exchange,  was 
incorporated  in  Sew  York  on  the  9th  of  May,  1882,  and  proposed  to 
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Open  formallj  for  bnsmeea  on  the  20t,h  of  Uiat  month.  "Its  object  is  to 
organize  a  market  for  American  silk  producers,  and  to  encoara^  silk- 
worm caltnre  in  this  country."  The  president  says  that  if  the  mills  will 
not  buy  the  silk  wliich  the  exchange  will  have  for  sale  it  proposes  to 
start  a  mil!  of  its  own.  To  attract  public  attention  the  exchange  pre- 
[Hired  to  open,  on  the  5th  of  June,  and  to  continue  until  Septembw,  a 
Bilk  exhibition,  at  which  every  step  in  the  culture  of  silk  would  bo 
shown,  the  cocoons  being  anwoaud  and  the  silk  spun  and  woven  in 
thehalL 

SALES  OF  EOaS  AlfD  OOOOOITS. 

Hrg.  John  Lucas,  formerly  seuretary,  and  now  president,  of  the 
Womui's  Silk  Gnltnre  Association  of  the  United  States,  132S  Obestnut 
Btreet,  Philadelphia,  Fa.,  wrote,  March  11, 1882 : 


the  priM  paid  |1  per  ponnil.     Some  inferior  and  sCafnc      , 

eoooon*  bniii(;ht  50  cents  to  75  cents  per  pound.  Of  wliole  cocoona  we  have  reoeived 
aboatiisO  poDnda.  We  havo  reeled  100  pounds  of  whole  cocoons,  for  wbiah  we  have 
paid  from  90  cents  toll.  15  per  pound.  Some  few  choice  cocoons  here  Iironght  more, 
Bi  we  gSiTB  »  price  for  thoin  as  Banjplrs.  Yonr  llcnres  of  (1  to  (1.50  1  think  am 
quiu  ufe,  bat  we  could  not  pay  $1.50  per  poaod  and  then  pn;  f  1  per  day  to  reel  and 
coTer  oaiaelveo.  You  see  thi  (1  pet  day  and  ctt;  expenses  is  not  a  criterion  for  home 
iDdnttl^.     •     •     - 

(Additional)  30  ponads  of  inferior  waste  pttrchased  ;  10  pounds  of  whole  cocoons,  30 
DoncM  of  eggs,  aud  60  pounds  of  waste  produce  at  onr  rooms.  About  Si&  poauds  of 
raolcd  lilk  obtained  from  the  100  ponndB  of  cocoons  reeled. 

EEPOBIS. 

Huiy  of  the  rei>orts  received  &om  persons  to  whom  eggs  wero  sent 
ooDtain  no  information  which  is  of  service  for  iustructiou. 
,  Mr.  Andrew  J.  Coen,  of  Jackson  Station,  Daviees  Coanty,  Missonri, 
reported  (Febmary  1, 1882]  that  most  of  the  egga  sent  him  in  1881 
were  hatched  when  received,  and  in  the  absence  of  any  proper  food,  the 
trees  not  having  leaved  ont  at  the  time,  he  tried  feeding  the  worms  on 
cabbage  leaves ;  at  first  they  seemed  to  relish  that  food,  but  soon  began 
dying,  and  aU  died.  He  only  kept  one  egg  unhat«hed  until  the  proper 
season,  and  from  that  he  obtained  a  cocoon. 

Mr.  G.  Damkdbler,  of  Clarence,  Shelby  County,  Missonri,  writes 
(Febraary  4, 1882),  that  he  fed  the  Silkworms  only  on  Osage  orange,  aod 
knew  notiiing  of  the  business  except  wiiat  he  had  learned  from  the  man. 
aaX    Mr.  E.  Fasnach^  of  Baleigh,  m.  C,  pronounced  his  silk  superior. 

Mr,  S.  Wrotoowski,  of  Baton  Rouge,  La.,  an  experienced  silk  cnl- 
tnrist  formerly  proprietor  of  amagnanerie  in  Puy-de-Bdme,  France,  sent 
a  model  report  May  — ,  1882,  of  his  experiments  in  raising  worms  od  the 
Monu  multicaulU: 

TaUnjc  the  product  of  one  day's  hatching  (February?),  keeping  them  at  a  temper' 
stsrs  ranging  between  &S^  and  3S"  C.  (72°  and  B3^  F.),  with  a  moisture  between  60° 
■nd  70°  C,  sad  feeding  them  from  four  to  sii  times  per  da;  on  leaves  of  Morui  nwIH- 
tuUt,  they  entered  their  second  age  on  the  Ttb  dny,  their  third  on  tbo  13th,  their 
fourth  on  the  20th,  their  fifth  on  the  SHIh,  and  mounted  to  spin  on  the  35t1i  day,  March 
li  lite  motha  reserved  fbi'seed  came  ont  of  the  cocoons  and  began  to  lay  egge  April 
1;  mMtof  tiie  ooooont  were  smothered  in  a  stove  at  a  temperature  of  90°  C.  (194°  F.;. 
DniuigaU  tlie  time  of  rearing  no  one  of  the  worms  died  or  was  sick,  but  all  came  to 
nuaiitj  ia  good  health.  They  mode  the  liest  cocoons  that  ran  bemade  and  the  flnest 
misty  ttt^Uc,  aa  yoacan  judge  by  the  sample  that  I  have  the  liouor  to  aendyottln' 
UB  dv^  loail  in  a  paper  l>ox.    Ity  ttiia  experience  and  another,  made  ia  18G0,  wiu 
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tlia  Miufl  incceas,  I  can  Atmn)  the  prejndlce  acainnt  mnI|((M«I<*,  that,  its  loavM  ara  too 
ifat«ry  bdiI  are  iiuliwliliy  Tut  tli»  voriiu.  anil  voiiiM^uotitly  cnniiui.  imxltio?  good  silk 
Tbia  ia  comptetfl;  erruiu>c>iiK.  If  (turiiig  iaug  i-.iiu  ttm  Icuvoh  liucKiim  too  wrt  I  t'ttawd 
tham  between drj  einthj  iiikI  Bprinkl(>d  with  pnwdvr  1lladl^o^.]pRvea  rlrlod  in  tlie  bud 
OToD  astoTc;  if  they  hail  t)aeii  Kfttheml  wnie  time  and  were  £ide<lot  cliy,  I  sprinkled 
tbam  with  water  ami  miiud  aud  then  served  tboDi  to  the  worms. 

While  ft  atiident^  about  tbe  jear  lc:3!l,  in  the  Ftvni:li  iiistlliitiiin,  "Feime  exp^ri- 
meutale  des  Bergenes  du  Sun  art,"  near  PnrlH,  of  which  M.  C&inll)<i  da  Beanvais  waa  at 
that  time  direotor,  wo  endeavored  to  obtain  eocoona  from  mullieaulU,  but  the  fWwt 
always  deatroyed  tlie  leave*,  niid  the  trucn  in  that  ollmata  cuuiiut  eudnn  tlie  frost. 
But,  here,  iu  several  S  Cites  of  the  ^outh,  tbeyprmperadiuirab]}-;  we  have  maoylai^ 
tra«a  two  feet  iu  diamelur. 

About  four  years  a^  I  planted  nmlUcaHlU  cuts,  and  bitro  now  the  fioest  treaa  of  4 
Inohea  in  diameter.  They  are  tbiukly  covered  with  larjje  leaves,  niauy  6  by  8  iuebes, 
Muy  to  gathet  and  abundant. 

No  frost  ever  hurls  them  hero,  and,  in  coiicliisiou,  I  lieliere  thai  the  naJlMaalia 
leaves  are  tlie  best  aud  most  pi'u4U:tble  of  all  niii1bu[Ti<"<,  I  he  liuallhieht  for  the  worms, 

and  produce  Ibe  best  coco.hih  and  tlie  lliieat  iiuslity  of  silk.     ■     •     "     "■  ' - 

eaut  with  tbia  industry,  1  uui  williug  to  give  help  and  servioe  t 
angage  iu  this  business. 

Mr.  H.  T.  Yosp,  Syracuse,  Otoe  County,  Nebraska,  reported,  Jnne  10, 
1SS2,  tliat  tlie  worms  were  doing  liuely  and  were  Llieii  nearly  i-eady  to 
spin,  having IiccD  ted  od  tlie  Boisd'ai'c,orUBagooraiif;e.  He  says:  "The 
silk  made  by  the  worms  from  this  feed  may  have  a  apecinl  value  for  some 
fobricB." 

E,  H.  Benedict,  Maiiettji,  Ohio,  rei)ort«d  failure,  aud  that  the  egga 
vere  unreliable,  June  12, 18$:i.  Only  about  150  eggs  hatched,  and  the 
worms  fh)m  these  soon  died,  not  being  vigorous.  These  were  of  the 
Jai>anese  race  wliicU  we  received  aud  sent  out  without  uame,  but  which 
proved  to  be  yellow.  Mr.  Benedict  fed  tliein  on  mulberry,  aud  reports 
the  temperature  at  which  tlu-y  were  kept  as  75°.  Fortunately  he  bas 
Bome  eggR,  raised  by  himself,  which  arc  of  a  choice  variety,  and  which 
be  wishes  to  sell. 

Under  date  of  June  2, 1882,  Mr.  John  C.  Andrus,  of  Mauchejiter,  Scott 
County,  IllinoiH,  sent  samples  of  cocoons  raised  from  eggs  furuiahcd  by 
the  Depurtmeut,  with  the  following  report: 

About  tbrec-fonrths  of  the  while  and  two-thinli  of  the  yellow  enfto  hatched.  Nott* 
were  lost  in  diH'ereut  moiling  iieriii'ls;  six  went  luhi  tlu'  cbrysalia  stage  without 
apiiininc.    Theg  trntall  raittd  on  Ounijf  orange  learn.    A  loily  Iricud  of  some  sevenly-five 

Kiirsof  age  i.t  Ti^olhig  nicety  the  b.ilaucuof  tbe  cucootis,  after  reiuluingiinite  aunm- 
r  for  eggs. 

This  Hitiall  experiment  bas  saltNlled  me  that  we  have  the  fowl  going  to  waste  in  onr 
State  to  raise  alJ  the  HtJk  needed  in  the  Unitml  States;  all  that  is  urnUed  is  to  bring 
this  induHtry  befom  the  pcnuto  wben  wo  have  more  surplus  labor  than  at  present. 
Still,  I  think  ijuite  a  Inr^ro  ahinunt  of  cocoons  conldbn  raised  If  a  market  eould  be  olj- 
tained  fur  tliein.  ■  ■  •  The  ease  of  jentbrring  tbe  fond  fh>ni  our  iiiilee  of  hedges  ia 
uotbiug  iu  oomparifton  to  the  lalHir  of  doiiih'  the  HUino  nitb  the  mulberry. 

Mrs.  Tlicoilore  H.  Hittell,  corresponding  seeretary  of  the  California 
Silk-Growers'  Association,  writes,  May  4, 1882 : 

We  take  plcBHuro  in  forwarding  to  you  tlin  Arst  annual  report  of  tbe  California  Silk 
Culture  Associ.itio".  We  hope  jou  will  bogratilli'd  in  «ci>ing  lb«  progrosa  webavo 
niBile  iu  our  ulliirtH  to  Introduce  bonis  silk  culture  inio  our  Golden  51tate. 

Tbe  iilea  u|hiii  a'bich  •iiir  etliirts  have  been  bused  origiunted  wilb  you.  From  th« 
very  start,  aeliiig  n]ion  your  HUKgcNtions,  we  were  sBtiHtied  that  silk  culture  oould  be 
made  a  suei'ins  uniongst  us,  aiidlbnt  its  sunn^Hs  would  be  one  of  tbe  greatest  beneDt* 
that  could  lie  vDuferrrd  upon  out  pi-oplo.  Tlie  exuuipleof  France,  for  example,  shuwa 
of  what  incakiilable  adruntuge  it  may,  with  Jndicions  management,  be  mode  to  the 
proaperity  and  wiill'aie  of  a  coiiulry.  And  we  bopo  the  time  is  not  for  distaut  wlicu 
all  the  nien  of  wi'ulib  and  inllneuoe  thmuglumt  the  country  and  the  goverUHiDt  itself 
will  rocuguiEe  its  im]iortuueeaad  take  the  proper  measures  to  moke  it  oueof  our  great 
national  uidnstrii's. 

It  seems  Hi  na  that  tlie  fiitnre  success  of  silk  mBnD&otiit«  in  the  United  Statei  de- 
pends upon  tbe  home  yroductiuu  of  the  raw  materiaL    Ik  llii<  view  it  ia  UnpoitMtt 
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to  mU  att«Dtioa  to  the  ibinution  of  the  mlwUef  Ihnfttening  the  lilk  guild  of  Toko- 
buna,  wliichia  dcBCribcd  »s follows: 

''The  CbiaeM  uiil  JapaneM  now  have  inifBcipnt  interconrHe  ■with  the  United  States 
•ndEonqietoaTail  themselTeaof  any'triofcsof  trade*  whioh  they  are  likely  to  learn 


from  the  aatntn'  Caneasian  vartion  of  the  hnman  iww,  and  to  anoh  tnttioii  ma;  largel j 
*         "  D  of  the  Japanese  tilk  guild. 

it  tbeuotonly  QOD-^esLating  but  Bcqaieeoeut  Eaclish 
m  of  Yokohama  may,  for  anything  bat  worthy  motives,  lie  In  lesgne  with  the  untive 


be  ascribed  the  formation  of  the  Japanese  tilk  guild. 

"Itis  jnst  possible  that  the  not  only  non-resisting  bnt  acqnieeoeut  EDElish  silk-bay- 
's of  Yokohama  may,  for  anything  bat  worthy  motives,  lie  In  lesgne  with  the  native 
silk  brakeiB  and  merchants.  To  ns  at  a  distance  It  does  seem  paMln^  strange  that 
the  guild  shoDld  obtain  any  eneoaragement  bom  a  class  foi:  whose  obTiona  advantage 
it  is  to  keep  the  silk  trade  as  open  and  nnhanipored  as  poseikle. 

''On  a  considerationof  the  whole  (jaestion,  the  restriotioae  suught  to  be  imposed  by 
tbe  ^Id,  the  probability  of  tbe  Chinese  following  the  esamnle  of  the  Japenese  by 
fbnninganmiliir  obatractWegDlldat  OTeryport,  it  Is  evidently  the  duty  of  silk-een- 
satningcoaiitriee  toaim  at  bemc  indepeuduit  aa  qnloklyat  possible  of  China  and 
Japsn  for  raw  material." 

It  is  clear  from  the  forefpitig  that  It  is  of  prime  Importance  to  the  silk-maDnfaotar- 
ing  intertet  of  the  conntry  to  encoorage  home  pruduotioD ;  and  that  whatever  aid  in 
the  wsy  of  nrotectlon  that  may  be  neoeesary  to  start  AmeriFaD  silk  onltnit  and  put 
it  on  a  hrm  noais  is  a  matter  of  national  conoem.    We  are  able  with  a  little  enooor- 

Knent  to  become,  and  we  ongbt  to  be,  entirely  independent  of  Japan  and  China. 
cy  qiot  where  the  mnlbewy  will  grow  and  the  silkworm  thrive,  from  the  Atlantic 
.  I»  the  Pacific,  ttvm  Canada  to  Mexico,  should  be  availed  af.  It  is  daily  becoDning 
nere  expensive  and  inconvenient  to  import  the  raw  material  ftom  Janaa  and  China, 
andirefiod  by  almost  every  mail  newacconntaof  additional  obstacles  Wag  plaeed  in 
tliewavof  our  monafoctiue  in  those  coontriee.  Under  tbestt  ciTetimstaiices  is  it  not 
flaiB  tW  tbe  interest  of  the  silk  maQnfootnrers  throughout  the  country,  knd  we  may 
tddof  the  cunntrv  itaelf ,  are  Involved  in  onr  efibrts  to  naturalize  the  prounotion  of  the 
nw  laaterial  1  We  ought  to  be  ai^d  in  onr  start,  booanse  it  is  evident  that  the  re- 
nll  will  be  of  incalculable  benefit  Every  fiber  of  silk  used  in  the  United  States  can 
Niliy  be  and  ought  lo  be  piodooed  within  tbe  ciicnit  of  the  United  States. 

The  Yokohama  Gazette,  of  November  24,  ma : 

"Tbedlk  watfaaaoome  to  a  most  lame  and 'impotont  conolnsiou.'  The  establlsh- 
■mt  of  ■  ceatial  silk  warehouse  has  been  agraed  to ;  the  Ibieign  aatooiations  have 
Tittully  yielded  almost  everything,  and  the  Sengo  Ktlto  Niadznkarisko  has  Mcnred 
all  the  advantages  it  woe  formed  to  obtain.  Nominally  the  trade  reverts,  to  some  ex- 
tent, to  its  original  stattis,  bnt  in  reality  it  stands  on  a  very  diflerenl  footing.  Sllk^ 
bn^an  win  find  this  oat  betbre  they  aM  many  years  «lder;  in  the  mean  time  let  them 
snjny  their  dearty-bonght  treaty  of  peaoe  as  best  they  m^-.  The  Japanese  h*Te 
piubsbly  learned  a  lesson  whish  barenttier  they  may  perhaps  be  able  to  tnm  to  account, 
Tbich  is  that  foreign  detennination,  firmnoss  of  purpose,  or  nhatever  elae  it  may  be 
oiled,  is  not  impregnable  to  all  a«Min1t«.     Continual  dnpping  wears  away  a  stone. 


We  have  taken  Iho  liberty  to  call  your  attention  to  the  above  facts  and  considera- 
Uou  for  the  purpose  of  soliciting  your  furUier  efforts  in  secnring  the  establishment  of 
American  silk  culture. 

We  beg  that  your  infiuenee  may  be  exerted  in  pteveuting  any  legislation  on  the 
■al^ject  which  may  hamper  the  incipient  indnstiy,  and  in  securing  such  legislation 
*«  ouy  foster  and  prolecl  it. 

The  mannfsctnrers  Hbonld  be  mode  to  see  that  their  Interests  are  with  the  en- 
eonngement  of  onr  efforts.     And  in  onr  endeavor  to  make  this  plain  to  them,  and  to  .. 
enlist  their  aympathy  and  aesiatMice  in  wearing  the  object  of  our  association,  we  ask  ' 
tbe  aid  of  your  will  and  influence  and  a  continuation  of  your  powerful  advocacy. 

We  should  be  glad  to  hear  any  snggHtione  yon  may  have  to  make  upon  the  subject 
ef  this  eommnnicailon  or  upon  the  subject  of  silk  culture  in  geueraL 

EXFEBOHCB  HT  1SS2  AT  THE  DEPABTUENT. 

In  this  DiTiaion  thia  year  (1882)  experiments  were  made  upon  several 
races  of  silk- worms. 

A  qnaatity  of  eggs  wLicti  were  sent  ns  at  two  different  times,  loose 
in  boxes,  by  the  "Corinth  (Miss.)  Silk  Company,  L.  H.  CroEier,  maaa- 
g«","  aa  of  the  yellow  race  from  Oevennes,  were  rapidly  hatching  when 
Kcciredj  and  although  somewhat  checked  in  their  growth  for  a  time 
Tere  only  saved  by  allowing  the  worms  to  begin  fteding  ou  lettace 
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leaves  about  the  let  of  April.  Thia  food  was  coiitiaaed  for  nearly  two 
-weelu  before  nralberry  buds  appeared.  After  tbat,  for  some  time,  tlic 
bads  had  to  be  hashed.  Before  good-sized  leaves  coald  be  obtained 
most  of  the  vortnB  of  this  lot  had  died.  Tliose  which  survived  weru  ho 
nmch  retarded  by  the  cool  weather  tbat  they  occupied  aboat  two  months 
iu  getting  their  growth,  and  formed  their  cocoons  about  the  end  of  May 
and  first  of  Jane  qaite  irregularly.  This  is  a  Btriking  illnstratjoit  of 
the  inflnence  of  the  food  and  temperatore  on  the  duration  of  insect  life, 
and  of  the  comparatiTe  worthleeaneaa  of  isolated  data  or  anything;  bat 
averages  in  considering  the  subject.  The  cocoons  formed  by  these 
worms  were  large,  of  a  saffron  ydlow  color.  The  moths  were  amongst 
the  earliest  to  emerge,  and  sach  eggs  as  were  not  put  away  in  a  cool 
place  began  to  hatch  about  a  week  after  they  were  laid. 

Another  lot,  received  from  the  same  parties,  as  of  the  black  race,  had 
a  history  eaeentially  the  same  as  that  of  the  yellow  race.  The  worms  of 
this  lot  were  aboat  equally  of  two  sorts,  the  one  being  imlistinguishable 
thronghout  in  am>earanco  from  the  yellow  race,  and  the  other  being 
darker  colored.  They  also  were  fed  on  malbeny.  Their  ooooons  did 
not  differ  from  those  of  the  yellow  race.  From  the  light  variety  of  the 
worms  aboat  an  equal  number  of  the  two  sexes  of  the  moths  was 
obtained  j  from  the  dark  variety  nearly  all  were  males. 

A  portion  of  the  lot  imported  from  Japan  for  distribution  was  re- 
tained, and  divided  into  two  parts,  one  of  which  was  fed  on  Osage  omnge 
and  the  other  on  mulberry.  These  were  of  the  sulphur-yellow  varie^. 
They  also  were  too  far  advanced  when  received  by  us,  owing  to  the  ex- 
posure to  which  they  had  been  subjected  in  transi>ortation  from  Japan, 
but  were  not  allowed  to  hatch  nutil  the  third  week  in  April.  The  worms 
fe<l  on  mulberry  were  more  precocious  than  those  fed  on  the  Osage 
orange,  and  produced  a  large  and  good  crop,  but  nearly  all  that  were 
fed  on  Osage  orange  died  after  their  last  molt  and  just  as  tiiey  were  pre- 
sumed to  be  ready  to  make  their  cocoons. 

Mr.  E.  Faanach,  of  Balelgh.  K.  0.,  sent  a  very  few  eggs  of  a  hlack  breed 
from  Thibet,  which  were  not  allowed  to  hatch  until  about  the  first  of 
May,  and  were  carefully  fed  on  mulberry  leaves.  These  worms,  like  the 
yellow  French  ones,  presented  two  appearances,  one  portion  being  of 
the  ordinniy  color  but  the  others  becoming  ivory  black  after  the  second 
molt.  The  cocoons  were  also  various,  most  of  them  being  like  those  of 
the  French  breeds,  bnt  one  or  two  being  smaller  and  pure  white.  Thia 
experience  would  indicate  that  this  black  Thibet  breed  is  made  up  of 
the  darker  or  black  individuals  of  various  other  breeds,  and  that  there 
is  a  strong  tendency  to  atavism  or  reversion  to  the  normal  pale  coloring. 
It  may  bit  stated  here  that  certain  individuals  of  all  races  show  a  tend- 
ency to  become  dark,  and  thus  revert  to  what  were  undoubtedly  the  an- 
cestral colors  of  the  species. 

A  lot  of  eggs  received  from  Mias  L.  L.  Buster,  of  Somerset,  Pulaski 
County,  Kentucky,  was  hatched  for  eKi>eriment,  and  the  worms  fed  on 
OsDf^o  uningc.  When  ia  their  fourth  stage  some  of  them  showed  signs 
<if  disease,  and  the  whole  lot  was  removed  to  an  attic,  where  it  received 
iriTgular  care.  As  the  worms  approached  the  spinning  point  they 
beciime  covered  with  a  fetid,  green  slime.  They  were  removed  immc- 
<l  iiit<>ly  from  their  old  trays  and  the  trays  cleared  of  filth,  bat  although 
th'.>  Klime  dried  away  it  loft  them  discolored,  and  they  died  rapidly,  de- 
cayinj^  almost  immediately.  The  first  worms  which  began  making  co- 
cooii!i  dietl  and  ixitted  before  their  work  was  coinjiteted,  and  the  others 
mnde  no  beginning.    The  race  was  evidently  diseased. 

We  hud  worms  &om  three  of  our  owu  lots  carried  through  their  txanft- 
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formfttiooa.  These  v«re  parti;  of  a  Japanese  white  race  and  partly  of 
a  J&panese  yellow  race,  both  of  which  we  first  fed  oa  Osage  oruti(>:L'  in 
lSi'2,  and  have  kept  on  the  plant  exclnsively  every  year  since.  They 
both  diA  well,  the  white  race  doing  the  better.  We  have  been  greatly 
interested  to  find  that  the  yellow  race,  which  in  the  beginning  made 
cocoons  of  a  bright  sulphur-yellow  color,  have  in  the  course  of  this 
ftfeding  ou  O&age  orange,  come  to  make  cocoons  that  are  only  yellowisii- 
vhite,  Stowing,  so  &r  aa  the  color  of  the  silk  is  ooncemed,  a  marked 
improvement  over  their  progenitors:  the  cocoons,  moreover,  are  fully 
Mjoa],  in  texture  and  firmness,  to  either  the  white  or  the  bright  yellosv. 
The  white  cticoonfi  from  the  Osage  orange  were  folly  etxual  if  not  supe- 
riorto  the  average  of  those  from  mnlben'y-fed  wcyms. 

NEW  UULBEBBY  TEEE. 

Mr.  Abram  Thiessen,  P.  0.  box  245,  Fairbniy,  Nebr.,  Issned  an  adver- 
tisiDg  circnIaT  in  the  fall  of  1S81,  j^m  which  I  make  a  few  extracts. 

He  imported  &om  the  German  colonies  in  Soatheru  Bnssia  what  he 
calls  the  "  Gaaeasian  mnlberry  tree,"  which  he  says  grows  very  well  in 
the  Western  States  of  Sorth  America.  In  Jefferson  Oonnty,  Nebraska, 
he  raised  trees  which  became  8  inches  in  diameter  and  IS  feet  high  in 
Hx  years: 

Tlw  lea\  IS  of  the  tree  are  the  beat  for  raising  sUk  oocoodi  whicb  ore  of  fliet  qaalltf. 
Tic  ultwnriuB  do  better  here  than  they  did  In  Soathem  RiiBsib.    •     *     • 

On  m;  fal  bei's  faim,  Colony  SchtBnan,  In  Sontbem  Rniuia,  tliere  were  treps  of  thirty 
jtanf  rrovrih  which  reached  a  height  of  Xfeet,  and  the  trimkB  about  5  feet  bom  the 
gnoad  were  13  feet  In  olreumfurenoe.     ■     •    ■ 

CitttiDgH  don't  grow  very  well  ezoept  with  the  gtesteot  ckre.  ■  ■  •  The  yonng 
tiieetaboald  be  started  by  aeedlings,  ■  •  ■  friun  thelat  of  Oatobar  ap  to  the  mid- 
dle of  Hay.     Spring  planting  1b  twtter  than  &11  planting.     *    •     • 

Thetieetlirivce  in  every  soil,  even  in  manh  land.  Only  in  alkali  soil  the  tree  geta 
vckaodtliea.  From  fionthem  Dakota  down  to  Texas  the  Cauoaaian  malberiy  liaa 
pown  well  evetywheie. 

BUSINESS  TBNTDKBS:  SALE  OF  ECKIB. 

Several  parties  havenodertaken  bosiuess  ventures  in  connection  with 
the  Bilk-producing  industry.  Foremost  amongst  these  has  been  Afr.  L. 
8.  Grozier,  of  Corinth,  Miss,,  ^ready  referred  to,  and  who  offered  mnl- 
berry trees  and  silkworm  eggs  for  sale,  and  offered  to  boy  all  the  co- 
coma  sent  to  him  prodnced  by  worms  raised  on  proper  kinds  of  mnl- 
berry trees. 

Abraham  Thiessen,  P.  O.  box  246,  Fairbnry,  Nebr.,  offers  1,000  silk 
eggs  for  25  cents ;  one  ounce  for  $3 ;  1,000  mulberry  seed  for  25  ceuts. 
Win  have  mnlbeiry  seed  to  sell  by  the  poond  in  the  &1I  of  188a.  Ha 
nffers  seedling  mulberry  trees  from  4  inches  high  at  2  cents  eacli  and 
810  per  1,000;  8  feet  high  at  36  cents  each,  $20  per  hundred  and  f  175 
I>er  tlionsand,  delivered  free  of  charge  at  the  depot  in  Fairbury.  He 
bas  reels,  but  does  not  offer  to  buy  cocoons. 

The  Corinth  (Miss.,)  Silk  Company,  L.  8,  Croaier,  manager,  offers  1,000 
cjiga  for  $1, 1  ounce  for  $6:  mulberry  trees  from  one  year  old  at  $10  per 
bmidftfd,  two  years  old  at  $15  per  hundred,  and  mnlberry  cuttings  at  $2 
per  bnndred.  It  offers  to  pay  cash  at  Lyons  prices  for  all  good  cocoons 
received. 

Wie  ■Woman's  Silk  Culture  Association  of  the  United  States,  1328 
CLcstodC  street,  Philadelphia,  Pa.,  offers  1,000  eggs  for  tl,  ^  ounce  for 
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t3, 1  onncefortS;  lowerin  quantities.  T  t  lias  no  mnlberry  seed  or  trees 
for  sale.  It  has  efltahlished  a  filatnre,  ami  oQ'ei-8  to  pay  for  cocoons  ac- 
cording to  tlie  miu-ket  value  of  the  silk  obtained  therel'rom  wlien  reeled 
and  prepared  for  innnnfactnring  nses;  also  to  receive  and  sell  at  the 
best  market  prices  all  silk  waste  that  may  be  raised,  inclading  pierced 
cocoons,  floss  silk,  and  wild  silk.  A  commission  of  JO  per  cent,  apon 
all  sales  will  becliar^ed  by  the  aaaociation. 

A  "  chart  and  instmctions  for  oilk  growers,"  by  W,  C.  Kerr,  State 
geologist  of  North  Carolina,  can  be  obtained  by  applying  to  the  associa- 
Uon,  inclosini^  10  cents  jioatage. 

Messrs.  McKittriok  &  Co.,  ^cond  Bti«et,  Memphis,  Tenn.,  offer  to  pay 
"  more  than  Lyons  pMces"  for  cocoons, 

Mes)»rs.  Virion  dcs  Laariers  &  Co.,  201  East  Sixty-third  street,  New 
York,  imported  and  sold  large  quantities  of  eggs  at  reasonable  prices. 

SUMMAET  OF  THE  SILK-OKOWIWa  QUESTIOM. 

To  meet  the  increasing  denian<ls  for  information,  a  second  editton  of 
our  Manual  (Special  Iteport  Mo.  11)  has  been  issued,  theprefooeof  wbich 
TTe  reprodnce  below  as  a  summary  of  the  present  condition  and  pros- 
pects of  the  silk -producing  induutry  in  this  country : 

PREFACE  iO  THX  8BC0M>  KDITION. 

That  there  exiita  inst  now  n  very  general  and  wldespceoil  interest  In  the  anUeet  ol 
■ilk  cnltnre  in  tho  United  Statea  in  manifest  from  tlie  tocent  lArge  increaM  in  Uie  cor- 
respondence of  the  Entomological  Dlvlnion  ia  relaf  ioo  tlii'.reto,  and  from  tlie  demand 
made  for  this  Uaiinal.  To  avoid  tho  diuppoinlment  that  is  siire  to  follow  exazge- 
lated  and  visionary  uotiouaun  the  Enbject,  it  maybe  irctl  here  to  omphoaize  the  facta 
that  the  elemeiiU  of  HiicceaHfnl  xilk  cnlliire  on  a  large  scale  ore  nt  the  preaeut  time 
entirely  wantinf;  In  thia  cnnntry  ;  tliat  the  ]iroli1«  <if  silk  culture  are  always  ■•>  small 
that  exteuaive  operationa  by  orcimlzed  bodicK  mnst  ]iroTe  nnproDtiibk  where  capital 
finds  so  many  more  lucrative  liBlds  for  employment;  thot  pitenBivo  ailk  raising  is 
fraught  with  dangers  that  do  not  l»«et  less  ainbttlons  oprrations ;  that  silk  cnltiire, 
In  abort,  as  shown  in  this  Manunl,  is  to  be  reeomuiended  only  aa  a  light  and  pleasant 
employmeut  fur  those  nioml>er3  of  the  fanuer'a  househohl  who  either  cannot  do  or  are 
not  engaged  in  otherwjiMi  remnncrative  tvork. 

The  want  of  experience  in  a  serious  obstacle  to  ailk  culture  in  thiaconntrr;  for 
while,  au  is  shown  in  the  following  pagps,  the  mere  feeding  of  a  certain  nnniber  of 
worms  and  the  preparation  of  the  cocin>DS  for  market  are  simple  eaoagh  oporatioue, 
requiring  neither  physical  streuglh  Dor  s]>ecial  mental  qualities,  yet  skiU  and  exp«ri- 
eace  count  for  much,  and  tho  best  resnlls  cannot  be  attained  wiibont  theui.  In  En- 
rope  and  Asia  this  eicpuriouce  is  tradilionot  aud  inhc-rit>;d,  varying  in  dilFereiit  sec- 
tions both  aa  to  biethodH  ai>d  rscen  of  wona  employed.  With  tho  great  vadety  of 
•oil,  climate,  and  oondltioua  preTalliiiff  in  this  oonntry.  experienca  in  the  same  liaea 
will  also  vary,  but  the  ucneml  priucipW  indicated  in  this  Manual  should  gorem. 

The  itroater  value  of  labor  here  as  compared  with  labor  in  the  older  suk-growiaK 
CountribB  has  hcen  fu  the  post  a  luotit  serious  obataclu  to  silk  culture  la  the  Uniti-d 
Statea,  but  conditions  exist  to-day  that  iend«r  this  obstacle  by  no  means  iusnperalile. 
In  the  firnt  place  comparative  prices,  as  so  oncn  qnoted,  are  misleading.  The  girl  who 
makes  only  twenty  or  thirty  cents  a  day,  in  France  or  Italy,  does  as  well,  becanaa  of 
the  relatively  lower  prices  of  all  other  com uiodi ties  there,  as  she  who  eama  three  or 
four  fold  aa  ninch  heru,  Afjaiu,  tho  cuuditionsof  lifu  ma  such  in  those  countries  that 
every  woman  aiuoni;  the  agricniturat  classea,  not  alinoliitely  ncceHsary  in  the  house- 
hold, llniia  a  protitahle  avenue  fur  herlabor  in  field  or  factory,  ao  that  the  time  givni) 
to  siik-raiBliig  most  be  deducted  from  other  proBtable  work  in  which  she  may  be  em- 
ployed. Wiui  us,  on  the  contrary,  there  arethoaaands — aye,  hundreds  of  thousands — 
of  women  who,  fi-om  our  very  canditiouu  of  life,  are  uuahlo  to  labor  in  the  field  or 
factory,  and  have,  In  short,  no  nieana,  oateide  of  honsfhold  duties,  of  converting 
labor  intn  capital.  The  time  that  sucii  might  give  to  silk  culture  wonld,  theTcfoT«, 
be  pure  gain,  and  in  this  sense  the  chpap-labor  argnment  loses  nearly  all  its  forcw. 
This  holds  more  partieulorly  tme  in  the  larger  portion  of  the  South  and  West  Uiat 
ore  least  adapted  to  the  production  of  nievchaatable  dairy  products  or  where  bee- 
keeping and  poultry-raising  are  nanally  confined  to  the  imm«di»te  wanttof  tlwhoiiM- 
bold. 
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Tlie  mtnt  of  *  ready  market  tor  the  oocoona  ii  now,  m  itftlwRji  bis  been,  th«  OuMt 
miiMt  obatHcIa  lu  l>o  ovenonir,  and  Ibc  oiin  to  nbicli  oU  iiiteirnttil  in  L'litubliRlLiug 
(ilk  culture  fahiiulil  firxt  diroi-l  lliilr  Htli'iitinii.  Iirnure  Ibin,  iuhI  cITorta  In  raUblrBb 
Ihe  indnstry  are  baund  to  fnll,  an  tliry  haw  fHllpiT iti  tlio  pnat.  A  pprnian>^nt  maiket 
ohl-c  establia)ipd,  and  tlie  ulbsr  obatoalea  indicated  vUl  aluwly,  but  anrely,  riuilsli  as 
•nOT  befiiTa  tbe  comiug  Bpriiij[.  Oirini;  lo  tbo  prevulonoe  of  [liBeasa  in  Europe,  tbero 
prw  up  a  oouaiilerable  ilcntund  I'ol  silkwonn  vgga  in  tl^s  country,  so  tb.'"  ' 


|Kr>ODbfimnd  tbe  prodaotion  of  tbcse  egg»qnitr  iirnfitaWii,  Larpoiiuftntitii-s  are  ; 
ibipped  acroM  tbe  Mintinriit  from  Jspnu  eacb  winter;  hnt  this  demand  (s-  In 
tiMot*,  tnn^nt  and  limited,  and  with  tbe  iiaprovMl  Paateiir  raathod  of  Heteetlon, 


iun>,  fenDBivofr  situ  Jiiuikrii,  hiu  »ji<p  luo  luipiv^Bia  iraiaiivur  jnouiuu  ui  rwinjijuii, 
_  <1  pntentioii  of  diaeaae,  ailk-ralaeTS  an  OKain  producing  tlieit  own  eagu  iu  Europe, 
i^llk  cultnn  ninat  dcpcnil  for  ita  groivth,  tbi'refuie,  on  tlio  ptoduction  of  cocoons,  and 
tbrm  will  Unit  no  reinnnerntivo  sale  except  wbere  tbe  silk  can  Ii«  n-cled.  I  Qnd  no 
rF*Mn  tochani^  tho  views  expreiced  relative  to  thepart  tbls  Depart  m^nttiilctat  take 
ID  tncooring  ulk  culture  through  Congrossionol  aid;  for,  ho^rover  just  and  deatrable 
ditrct  protection  to  tbe  iiiiliintrj'  nia^  be  b;  the  impoBlLion  of  an  import  duty  on 
re-led  «ilk,  no  t,iich  pri'li'ctiua  Iibh  yet  teen  (jiven  by  Congrcsa,  ami  silk  rilatnrps  can- 
not lie  ftillj-  and  profitably  cBtnblieliod  withimt  some  tiHtJ-rlng  at  the  Mart,  tloder  a 
hfivj  proieetiva  lariif  our  silk  nranufactnrea  have  rapidly  {frowo  in  Importanee  and 
v>-alth,  nntil,  daring  tlif  year  IBdl  (accordinp;  to  the  report*  of  W.  C.  WyekolT,  secre- 
IkTTof  tbe  Bilk  AiisociBtion  of  Ainutiea),  raw  ailk  to  the  value  of  gl l,lKir>,8(>5,  and 
n&^te  silk  and  cucodiik  to  the  value  of  g7<iS,lBG  were  imported  at  the  poHs  of  New 
York  and  San  F^aneiBcn,  while  our  re  ano  file  lured  goofla  reached  in  ralnebetween 
2;i:;.tlOO,000  and  t40.WIO.000.  Now,  the  so-ealJed  raw  silk  that  iniimrted  to  tlie  ralne 
of  nearly  tl^MK)|M'''t  i"  j<i*t  as  muck  a  manafacturad  article  as  tbnwovMi  goods,and 
iU  importation  free  of  iluty  is  as  much  an  Pnconragemeat  to  foreign  mnuuSkcttirers 
and  an  irapedimeut  to  home  liiduHtry  as  the  icnioval  of  tbe  duty  would  be  on  tba 
voren  gooda.  Th<^  aid  that  Congress,  tlirongh  thla  Dnjiartment,  abonid,  in  niy  judg' 
tsnl.  give  to  aitk-reellng,  and  therebj  to  allk-prod  notion,  may  be  anpplied  tiv  private 
■mt  bmevolent  meana :  and  I  am  pleased  to  record,  in  this  connection,  the  recent 
rtfbrti  of  tlie  Womi^u's  Silk  Ciittnre  Association  of  California  and  tbo  similar  aaaocia' 
tiuo  in  Pbiladelphia.  Thi*  liutt  organization  has  i  it  operation  a  good  hand-reel,  worked 
by  a  aklUcd  Italian,  and  tbe  aecrctary,  Mm.  John  Lucaa,  offurn  to  purchase  cocoons  at 
priMs  ranging  From  ?1  to  ^\J-<0  per  pound,  according  to  quality.  Messrs.  Crozier  A 
C<i.,  of  Corinth,  Miss.,  and  Messrs.  McKittrick  &.  Co.,  of  Meuipbis,  Tenn.,  also  adver- 
liv  that  they  will  purcbnso  cocoons  at  Lyons  prices.  These  are  beginnings  in  the 
ri^ibt  direction,  but  so  far  tbe  efforts  are  warranted  only  in  tbe  former  ease  through 
Iv^nevoleut  support,  and  in  the  latter  as  an  aid  to  a  general  buaineaa  of  supplying  egga 
ai.d  mnlhprry  treex. 

TTie  obstacles  wbicb  I  have  set  forlh  are  none  of  tbera  permnnent  or  inBUperable, 
while  we  bnve  nonie  advantages  not  po.incsned  by  other  countries.  One  of  infinite 
iaip'irtance  ia  the  ineihanatible  supply  of  Oange  orange  (J^oclHra  aaranliaca)  which 
our  Ihonsaods  of  miles  of  hedgea  furnish ;  another  ie  the  greater  aTernge  intelligence 
and  ingrnnitj  of  our  people,  who  will  not  be  coutont  to  tread  merely  in  the  waya  of 
iLe  OklWorlil,  but  will  be  quick  to  improve  on  their  methods;  still  auothermay  be 
f'.-ind  ID  the  more  spacious  and  comiiiodlODa  of  tbe  farmers' bams  and  outhouBCs. 
E\rry  year's  oxperleuce  with  tbe  Jfnc/Mra  conflmia  all  that  I  Lave  said  of  its  value  as 
■klkwomi  food.  Ailk  which  I  have  had  reeled  from  a  race  of  worma  fed  on  it,  now 
Ii>T  elevrn  ronsectitive  yearn,  ia  of  the  very  bc«t  quality,  while  tbo  teats  mode  at  the 
receiit  silk  fair  at  Pliila.lol|ihia  Nboived  Ibat  iu  some  iii.Htances  n  Icew  weight  of  cocooub 
spun  by  J/ac/nra-rrd  worms  wua  rei|uin:d  for  a  pound  of  roelud  ailk  than  of  cocoona 
liora  malberty-fed  worma. 

C.  V.  R. 
■WasHWGToy,  D.  C,  Februarj/  20, 1882. 

From  tbo  tenor  of  the  correspOTidence  of  the  Dlviflion,  and  from  the  con- 
naittly  iooreasiii^  interest  manifested  in  thesobjectHiuce  the  above  was 
written,  we  Iwl  con.straiued  to  ndd  a  few  other  words  of  cantioti,  more 
Iiarticalarl)',  siiicfi,  in  obedience  to  the  large  demands  for  cRgs,  tlie  De- 
p:irtaieut  has  becu  urged  to  m^ke  very  large  piircbaB&.<4  of  tbene  for  dis- 
tribnttOD.  UiiUer  preaent  circumstunces  we  feel  more  dioponed  to  check 
dian  to  enooiirage  tlie  ]irosciit  growing  interest  in  the  subject,  because 
of  the  conviction  that  the  majority  of  persona  undertaking  tbe  raising 
ul' KilkwoniiH  &!«  doomed  to  disappoiutuieut.  Tboite  who  have  e^gs  lor 
ralftorwlio  ore  iutereHled  in  the  pro])Hgation  and  Kale  of  mulberry  cat- 
iiDpg,  niid  those  who  are  inHueuoed  by  philanthropic  or  benevolent 
ffiou'ved,  cau  ais<>rd,  albeit  from  opposite  motives,  to  titimulate  iu  every 
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possible  vay  tbe  Interest  naturally  felt  in  the  sabject,  bat  tbe  disap- 
pointment, under  existing  drenmstances,  is  apt  to  be  great  in  proportion 
as  tbe  interest  increases,  so  that  there  is  danger  of  a  repetition  of  tbe 
many  reactions  from  similar  attempts  in  the  past. 

This  follows  necessarily  from  the  fact  that  the  reeled  silk  is  imported 
free  of  dnty,  whilB  there  is  so  very  heavy  a  duty  on  the  ■woven  goods. 
There  is  a  duty  to-day  on  wools  vsiaed  at  32  cents  of  10  to  11  cents  per 
pound,  and  10  per  cent,  ad  valorem.  Still,  in  past  years,  as  in  1S16,  wool 
lias  been  imported  &ee  of  duty.  Sow  wool  is  essentially  a  raw  product, 
having  gone  through  no  expensive  process  of  manufacture;  yet  what 
would  our  wool-growers  tbroughout'the  conutry  say  if  it  were  proposed 
to  do  away  with  the  duty  and  allow  wool  to  come  iu  as  reeled  silk  is  now 
allowed  to  come  in,  freet  They  would,  no  doubt,  declare  that  such  action 
on  the  part  of  Congress  would  give  the  death-blow  to  wool-growing  In  the 
United  States.  Silk  culture  is  ia  just  the  condition  that  wool-growing 
would  be  in  under  such  circumstances,  and  if  there  is  any  advantage  tfl 
the  country  in  the  protection  of  one  kind  of  silk-manufacture,  then, 
logically,  that  other  branch  of  silk-manuiaoture,  namely,  silk-reeling, 
which  would  add  valne  to  the  coccoou  and  give  eocouragement  to  its 
production,  should  also  be  protected,  and  we  earnestly  recommend  this 
subject  to  the  serious  consideration  of  the  recently-appointed  Tariff  Com- 
mission. With  proper  duty  on  the  *'raw  silk,"  there  would  be  no  ques- 
tion of  the  steady  and  permanent  growth  of  the  silk  culture  in  the  United 
States;  this  Department  would  be  justified  in  making  eftbrts  to  widely 
disseminate  the  eggs,  and  in  the  course  of  two  or  three  years  every  dol- 
la-r  of  the  vast  sums  sent  out  of  the  country  for  "raw  silk"  produced  in 
foreign  lands  would  find  its  way  to  the  pockets  of  dur  own  people. 


PTRSTSRUM:  ITS  U8E  AS  AN  IN8E0TI0IDE. 

[Fut«i  m.  IV.1 

A  large  quantity  of  Fyrethrnm  seed  has  been  dlstribnted  to  corro- 
sjioudeuts.  The  seed  was  obtained  either  direct  &om  parts  of  Kassia  aud 
tbe  Caucasus  or  from  Trieste,  Aastria.  The  packages  were  accompanied 
by  the  following; 

CIBCUUB  IN  RBPBIWNCK  TO  PTBBTTIBUJI : 

DSPARTMBNT  OP  AORICULTURB,  Wa$hiiigloii,  D.  C. 

biK :  Iu  tbe  Bpriugof  IB81  Prof.  C.  V.  BUey,  on  behalf  of  tbe  Uoited  Stat«H  £ul  ouio- 
logioftl  Ooinuussiou,  dUtribnted  the  seed  afPgrtlkmnt  rateim  a^d  Pgrttki  urn  eineiarnf/o- 
lUm  to  a  nnintor  of  coireepondente  m  difibioDt  pute  of  the  aoontr;,  and  while  tbe 
eiceasive  drought  leadered  tbe  ezperimentB  in  growiug  it  in  many  casGH  unBnccnaBfiil, 
yet  the  reporta  ikre  sufficiently  &Torable  to  warrant  fnrlber  tital. 

The  Taliie  of  these  plsnte  in  fnrnisbiDg  a  peiftotly  effeotnal  luseoticide,  that  can  lie 
used  agaiiut  many  iif  the  wont  inseole  iojarioiu  to  out  crope  m  well  tm  against  Itiinw- 
hold  and  Kieenhoiue  pisu*,  witbont  danger  to  man  or  beast,  has  been  fully  eetablialied 
by  ezpeiiments  made  under  his  dlraotion  during  tbe  past  two  yeaia.  Tbe  general 
enltlTBtlon  of  tbe  plants  in  all  sections  where  thoy  will  anooeed  Is,  therefore,  most  de- 
Arable.  A  unall  package  of  seed,  duly  labeled,  u  tent  to  you  flvm  this  Depart  nii:i it 
for  trial,  and  the  following  statement  regarding  tiie  Dstore,  cultivation,  and  uw  of 
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thcM  plKita^  prepared  hj  tbe  eotomologUt  of  the  Department,*  is  sent  to  guide  yon 
in  toeh  brial.    I  •bftll  be  gl«d  to  have  f  od  report  to  tbe  Department  tho  ranlt  of  your 
cxpcciiiuiit,  and  to  aid  in  007  other  way  wilhia  my  powei  tonsid  ita  anoceoa. 
BeapeotftUly, 

GEO.  B.  LORma, 
CnaniMioMr  <if  AgriettUitr*. 

mSTOBY  OT  PTRBTHBUM. 

There  an  rery  few  (lata  at  hand  conoeming  the  discovery  of  the  insecticide  propor- 
ti«e  of  Pyretlimm.  The  powder  has  bean  in  oae  for  man;  yeara  in  Aaiatio  oonntries 
■oathoftlteCaiiotBiieUountaiDa.  It  watf  sold  at  a  highpiioe  by  the  inhabitants,  who 
(DCMnftiUy  kept  its  natnre  a  secret  nntil  the  beginnliig  of  this  eentuiy,  when  an 
Aimeniaa  mcichant,  Mr.  JomtilEoff,  learned  that  l£e  powder  waa  obtained  £roin  the 
dried  and  pnlverized  flower-hsada  of  certain  specleaof  Pyrethnun  growing  al>undantly 
in  the  mountain  rr^ion  of  what  la  now  known  aa  the  Rnastan  provlnee  of  Tranooau- 
(uta.  Tluison  of  Mr.  Jnmtikoff  began  tbemanofaotnreof  tliearticleon  alatgeseale 
in  ltS&,  after  which  year  the  Pyrethrnm  indnatiy  steadily  grew,  nntU  to-day  the  export 
of  ilie  dried  flower-heads  repiesents  an  important  item  iu  the  rerenne  of  those  coou- 

StiUl««iMetQ»to  be  knownof  the  disooTery  and  history  of  the  Dalmatian  speoles  of 
Fyretbriun  {PgrtllaiM  «in<riiH(^olMm),  but  it  is  probable  that  ita  history  is  Teiynmi- 
l>t  10  tiiaC  of  the  Asiatic  species.  At  the  present  time  the  PyreChrum  flowemare  con- 
aiitcied  by  far  tho  most  valuable  producln  of  tbe  soil  of  Ualmatia. 

Tbue  is  alao  fury  little  inl'ormatEon  pnhlisbed  regarding  either  the  mode  of  growth 
Di  tbe  cDltiTation  of  Pyiethmm  plants  in  their  native  home.  As  to  the  Canoasian 
rperjeswe  hava  reason  to  believe  that  they  are  not  cultivated,  at  least  not  at  tbeprt*- 
ent  time,  statements  to  the  oontraiy  notwithstanding.  I  Tbe  well-known  Dr.  Onstav 
Badde,  director  of  the  Imperial  Motenm  of  Natural  History  at  Tiflia,  Trauscaucasia, 
vbois  the  highest  living  authority  on  everything  pertaioiog  to  the  natural  history  of 
thit  TFgioD,  wrote  as  ceoentty  as  follows :  "  The  only  species  of  its  genos,  FgnUirum 
raniK,  which  givee  a  good,  effeotive  insect  powder,  is  nowhere  cultivated,  hut  giowH 
Till]  in  ibe  bssal-alpine  zone  of  onr  monntaiiiB  at  an  altitude  of  from  6,000  to  6,000 
feet."  Froni  this  it  appears  that  this  species,  at  least,  is  not  cultivated  in  ita  native 
hoTf,  and  Dr.  Kadde'a  statement  is  corroborated  by  a  oommnui  cation  of  1^.  S.  M. 
Iluttoa,  vics-consul-generat  of  the  United  States  at  Moscow,  Russia,  to  whom  we  ap- 
plind  for  seed  of  this  species.  Ho  writes  that  bis  agents  were  notable  to  get  more 
ibau  about  half  a  pound  of  tbe  seedftom  ^y  one  person.  From  this  statement  it  may 
be  Interred  that  the  seeds  have  to  be  gath^«d  from  the  wild  and  not  &oui  the  cnlti- 
vited  plants. 

Am  to  the  Dalmatian  plant  it  Is  also  said  to  be  cultivated  In  ita  native  home,  bnt  we 
c*D  get  no  definite  information  on  this  Boore,  owing  to  tbe  fact  that  the  iidiabitauts 
IK  Tery  unwilling  to  give  any  information  regarding  a  plant  the  product  of  which 
they  wish  to  monopolize.  For  similar  reasons  we  have  loond  great  diiBculty  in  ub- 
ta'LDtDg  even  mnall  qnautitlea  of  the  seed  of  P.  oiMraria/oZiina  thatwaanot  bakedorin 
oilier  ways  tunpeied  with  to  prevent  germination.  Indeed  the  people  are  so  Jealous 
o(  their  plant  tnat  to  send  the  seed  oat  of  tbe  ootmtry  becomes  a  serious  matter,  in 
■rhicb  life  is  risked. 

Tbeseedof /'yiyfAniM  rofeamisobtainedwithlessdifflculty,  at  least  in  small  quanti- 
ties, and  it  has  even  become  an  article  of  oommeroe,  several  nnrserytnen  here,  as  well  as 
iu  Europe,  advertising  it  in  their  catalogues.  The  speoiL'S  has  been  succeiiHfii  11  y  grown 
SI  a  garden  plant  for  its  pale  rose  or  bright  pink  Hower-mys.  Mr.  Thomas  Mctiban,  of 
Gennantown,  Pa.,  writes  us;  "  I  have  had  a  plant  of  Fi/rttkrum  roteum  iu  my  herba- 
•tooi  garden  for  many  years  past,  and  it  holds  its  own  without  any  cure  much  better 
than  many  other  things.  I  should  say  from  this  experience  that  it  was  a  plant  which 
Kill  very  eaaily  accommodate  itself  to  cultnre  anywhere  in  the  United  States."  Petui 
HenderaoD,  of  New  York,  anotber  well-known  aud  experienci-d  uurseryman,  writes: 
"I  have  grown  tbe  plant  and  its  varieties  for  ten  years.  It  is  of  the  easiest  cultivo- 
I'oo,  either  by  scods  or  divisions.  It  now  mmifles  into  a  great  variety  of  all  sbadee, 
frixn  white  to  deep  erimson,  double  and  single,  perfectly  hardy  beie,  and  I  think 
liiiely  to  lie  nearly  evarvwhere  on  this  cootinont."  Dr.  James  C.  Keal,  of  Aicher. 
lis.,  baa  also  succesafnlly  grown  Pj/rtthrum  roMum  and  many  varieties  thereof  and 
■j-htt  oorrespoD dents  report  similar  favorable  c^erieuce.  Xunu  of  them  have  found 
SH^ecial  mode  of  aultivatiou  neoessaiy.    In  1856  Mr.  C.  Wiliemot  made  a  eerions  at- 


D,i.,.db,  Google 


78  REPORT  OF  THE  COMMISSIOHEH  OF  AG»ICm.TTJKE. 

tempt  to  iDtrodaoa  And  DulliTBt*  the  plant*  on  a  lairf;o  waU  in  France.  As  biR  ae- 
uount  ofthe  cultivation  of  Pyrethrum  u  the  best  \jo  kiiow  uf,  ii'e  qoote  lien  faia  ezpe- 
rienco,  «ith  but  feir  ^lifjlit  oiciiwioDB:  "Tliu  soil  Vst  iiilniiici!  to  ita  culture  •taould 
be  oompcMMd  of  a  pnre  gronnd,  aomewbat  siliceons  and  dry.  Moisture  and  tlio  pres- 
ence of  cltty  la  loJuriouB,  the  plant  beini;  extremely  sensitive  to  an  excesi  of  water, 
and  woald  id  BDch  caie  ^ue(fiat«Jy  perish.  A  southern  ezpoaore  is  the  most  favor- 
ablo.  Tlie  LcbC  time  for  putting  the  sueila  In  tho  gronnd  is  from  March  to  April.  It 
can  1)0  done  even  in  tho  month  of  February  if  the  wenthcr  will  porinit  it.  AStar  the 
soil  has  been  prepnred  and  the  ioede  are  sown  thoyare  covered  by  a  stratnm  or  gronnd 
mixed  with  Bono  vegetable  mold,  when  the  rollerU  slightlv  applied  to  it.  Every  five 
I  dajs  the  wateriug  is  to  be  renewed  in  order  to  facilitate  the  germinatioD.     At 
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months  after  this  opcrfttlnn  they  are  trajm- 
planted  agalo  at  a  distance  of  f^m  14  to  20  inchM,  according  to  f  Ueit  strength.  Kaoti 
transplantation  rennircs,  of  cODTse,  a  new  waterinci  which,  however,  ahonid  only  be 
moderately  applied.  The  bloasomlng  of  the  Pyretbtnm  commences  the  second  year 
towBfd  the  end  of  May,  and  contfnnee  to  the  end  of  St'ptember."  Mr.  Wlllemot  also 
slaWs  Uiat  the  plant  la  bat  slight)  jsensitlTe  to  eold,  and  needs  no  shelter  even  daring 
MvsM  w)nt«n. 

'  The  aboTO^notod  direotlous  have  raferenee  to  the  eUmate  of  Oanee,  and  m  the  cul- 
tivation of  the  plant  in  many  parta  of  North  Aniorica  ia  yet  an  erperlmeat,  ft  great 
deal  of  Independent  Judgment  mnat  be  need.  The  plants  shonld  be  treated  In  the 
earn*  manner  as  the  cndlnan  Aateis  of  the  garden  or  other  perennial  CBmnoBitie. 

As  lo  tke  Dalmntlkn  plant,  it  la  well  known  that  Ur.  Q.  N.  Milco,  a  native  of  Dal- 
matia,  has  of  late  years  sneoesBftilly  onltlvated  Fgrttkrvm  dnerarUtfoUum  near  Stock- 
ton, Cal.,  and  the  powder  fto m  the  CalUbmla-grown  nlanta,  to  which  Ur.  Uiico  baa 
given  the  name  or"Bnhach,"rBtaiiis  all  the  Insecticide  r|ualitle^  and  is  foranperiot 
to  meet  of  the  imported  powder,  as  we  know  from  eipericuce.  Mr.  UIIco  gives  the 
following  advioe  about  planting,  advioe  which  applies  more  particnlacly  tS  the  P»- 
olAoeoaet:  "Prepare  a  amBll  bed  of  fine,  loose,  sandy,  loamy  soil,  elightly  mixed  with 
fine  manors.  Mix  the  seed  with  diyaand  and  bow  careftilly  on  too  of  the  bed.  Tben 
withaeonuaonrakediatarbtheenr&ceof  the  gronnd  halfan  Inch  in  depth.  Sprinkle 
the  bed  every  evening  until  apnmted ;  too  mnch  water  will  eaose  Injnry.  AJw  it  ia 
well  apronteJ  watering  twice  a  week  is  snfBoient.  When  about  a  montti  old  weed 
carefmly.  Theyihonldbe  tranapUnted  to  loamy  soil  during  the  rainy  BflMon  of  winter 
or  spring." 

Onr  own  experienee  with  Ffretkrum  roasum  al  well  as  FyTethnai  duerariafoUnBi  in 
Washington,  D.C.,  has  been  ao  far  qnite  satisiaoto^.  Bome  that  we  planted  in  the 
fall  of  1860  came  np  qnite  well  In  the  spring,  and  a  fow  plante  bloomed  In  Ifovember 
of  1881,  though  snob  bloomlngwas  donbttees  abnormal.  Tho  plants  from  soand  seed 
which  we  planted  this  spring  are  also  doing  finely,  and  as  the  soil  ia  rather  a  stiff  clay 
and  the  rslns  w^re  In  eariy  sununer  many  and  heavy,  we  conclude  that  Mr.  WiUemot 
hBBOventated  thedelioacyof  theplants.  We  have  observodfUrther  that  theseedoltan 
lays  a  long  time  in  ttie  gronnd  iHlore  germinating,  and  that  It  gennlDates  best  when 
not  watered  too  heavily.  We  think  t£at  the  too  rapid  absorption  of  moisture  often 
oauses  the  seed  to  bnist  prematnrelv  and  rot,  where  slower  aDsorption  in  a  wU  only 
tolerably  moist  affbrds  the  best  conditions  for  gorminatton. 
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In  regud  to  mannfactnrlDg  the  powder,  the  flower-heads  should  be  gathered  during 
fine  weather,  when  thev  are  about  to  open,  or  at  the  time  when  fertilization  takes 
plaee,  as  the enentlal otl  that  glvee  the insooticide  qnalitiesreaches,  atthis  time,  its 
greatest  development.  When  tUB  bloBsomini;  has  ceased  the  stalki  may  be  out  ntthin 
abont  four  inohes  from  the  ground  and  utiiiaed.  being  gtoand  and  mixed  with  ths 
flowers  Id  the  nroportioa  of  one-third  of  their  weight.  Qreat  care  must  be  taken  not 
to  espooe  the  dowers  to  moisture,  or  the  rays  of  tliesnn,  or  still  less  to  arti&oial  beat. 
They  should  be  dried  under  cover  and  hnnDctlDally  otosed  up  in  sacks  or  other  voasnia 
to  prevent  nntimely  pulverization.  The  finer  tbe  flower-lieada  are  pnlverlied  the 
more  effectually  the  powder  acts  and  the  more  ocoDomicsI  is  its  nse.  Proper  pnl- 
veriiatiou  in  large  qnantities  is  best  done  by  tliuee  who  malie  a  biiBiness  of  It  and 
have  special  mill  facilities.  Lehn  A  Pink,  of  New  York,  have  fiimishod  us  with 
the  most  satisfactory  powder.    For  bis  own  use  the  farmer  can.  pulverize  smaller 

'Mr.  Willeinot  calls hta  plant  IV^'^'V  ^  eaaeate  (Pyret^rvvt  ) H r'moN  Dnrbarlre), 
but  it  is  more  than  probable  that  this  ia  only  a  synonym  of  PifTtlhriim  roirum.  We 
draw  liberally  from  Willemotfs  paper  on  the  safaject,  a'translatlon  of  which  may  bs 
found  in  the  Report  of  tbs  CoMmtosiooeref  Patents  for  the  year  1861,  Agrlottltura,  pp. 
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igiuntitiea  bjtitOBunplB  method  of  poandlngrthaflow«TB  ID  kniwtar.  It  i»  nacwai^ 
!b»t  tbe  mortar  be  cloMd,  aiidapiec«of  leather  thionKli  which  the  penile  mo  vm,iiua 
'»  gKwraUj  naed  Ut  putTeriitB^  pbonnocentio  iiiibetan««8  iu  «  laUontorj,  will 


vinrtr.    The  ^iWDtity  to  bepDlrenxed  shonld  not  sxcotid  oae  poand  at  a  tiim,  tbi 
iTtuding  too  high  ft  degree  of  ha»t.  nhioh  would  bo  ii^aiioD*  to  the  qoolity  of  t1 


i^har  perteotlf  tight  glaag  T«aael  or  tin  box. 

Up  to  a  comptuatlTfly  reoeot  period  the  powder  woa  applied  to  the  dMtmctioa  of 
tboM  iiwecta  cnl;  which  ate  tjroableiKiiDa  in  dwelliDt;*,  uid  Mr.  C.  Willemat  lean*  to 
h>ve  been  the  filet,  in  the  jeai  1^7  (t),  tn  f  nint  ntit  itii  valiin  ngninirt  imnnlninjnrlniw 
M  agncaltaio  and  lioiticultiue.  He  goto,  however,  too  Iat  m  hta  praiae  of  it,  and 
unw  of  hia  (tateueiits  at  to  iia  elUcacj-  are  evidently  «ot  baeed  apoo  aoto&l  expari- 
rnent.  Among  others  he  propueeg  tlia  folio wiug  ceniedj:  "In  order  to  prevent  tha 
ni^mof  the  weevil  ou  wheat  fiuhle,  the  pDw4ar  w  mixed  with  the  grain  to  ha 
Kvn.  ia  proportioD  of  abont  ten  ounoee  to  ahont  three  bodielB,  which  will  Mve  t, 
fcar'a  crop."  Thia  ia  aitnpl;  ridiuiUoua,  ait  evary  one  who  is  ftmullar  with  the  pnp- 
crlieaof  Pyrethmm  will  auderstaiid.  We  have  during  the  past  three  yeara  laigelT 
ciMMMDtad  with  it  on  many  speeiea  of  injoriooa  inaeat«,  aud  folly  apfUeeiate  Ita 
vBiDe  aa  a  general  iaaeoticiJe,  whiub  value  has  been  gi«at!y  enhanced  1>;  the  dia- 
cu:«iT  that  It  can  be  moat  economically  used  in  liquid  solution ;  bnl  we  ar*  far  from 
konadanng  it  a  nnivenal  remedy  (w    "  "       -       - 

,wd?fTat&anihaa  ita  diwdvautasea  .    ,  ...  ...  

joUmiis^  are  Its  most  wrioua  duodvantagea :  1,  the  aotioa  of  the  powder,  in  what- 


inadanng  it  a  nnivenal  remedy  for  oU  inaeot^     No  anch  univenal  remedy  a; , 

Hi  Fyratunni  baa  ita  diwdvautasea  as  haa  any  other  inaeeiicida  now  in  naoh  The 
'Iiniisg  are  Ita  most  aerioua  duodvantagea :  1,  the  aotioa  of  the  powder,  in  what 
CT  fbm  it  may  be  applied,  ia  not  a  permanent  one  in  the  open  air.  If,  «.  a.,  it  L 
ippUed  to  a  plsnt,  it  immediately  a&cta  the  inseeU  «a  that  plant  with  whhA  it 
coBH  in  contMli  bat  It  will  prove  perfectly  hamileaa  to  all  isaeota  whlob  eotae  ea  ia 
:Le  plant  half  an  boar  (or  even  lees)  after  the  appliealion ;  3,  the  powder  aeta  la  theapem 
u— nnleas,  i>erhiq>«,  applied  in  very  large  4Kautitie»— only  npon  aotnal  oomtaot  with 
i^ionct;  ff,e,^,,  it  ia  applied  to  the  apperaideofaeDtt«nuaf  the  wnma  that  any 
be  an  the  nndLOiBide  are  not  aSeoled  by  it ;  3,  It  has  no  eHeet  on  iuMot  eggs,  nor  on 
pDM  that  an  in  any  way  nvtooted  or  hudeaad. 

TfaM  rtlaadvmiit^ea  renaer  Pyrethmm  to  some  wapeiria  inferior  fat  arsenieal  polaeaa, 
lot,  on  the  othtt  hand,  it  haa  the  one  oveisbadowiug  advKitiage  that  it  ia  petfiMt^ 


huialaM  to  plAntaor  to  higher  RDiniala;  and  if  Uie  onltivatiaii  of  the  plante  ia  thu 
cuDouy  ahosld  prove  a  aaocaaa,  aud  the  piiee  of  the  pgwder  beoome  low  enongh,  the 
liwve-niMititKied  dJMdvantages  cau  be  oTerooma,  to  a  oartain  degree,  by  re|>eated 


•mhcs 

In  a  dosed  room  the  effect  of  Pyiethnun  on  Inaeota  ia  mwe  powerful  tliao  ontdAon. 
I>-:AerH)|apeeieaofinBMtBaredlfiarentlyafEeotedbytliepowder.  Bomeietut  ita  action 
noit  eflaotnaU;,  *, «.,  veiy  hairy  eateipillata,  aiid  e^eoiaUy  apideia  of  all  Idnda; 
vtiileothen,  aqMouUy  WlHymeoofitera,  ancenDib  moat  readily.  In  no  eaae  an  tii« 
inwcla  killed  inetantaneously  hy  PyrBthmm.  They  are  rendered  perfectly  hripleM  k 
fe*  zamataa  after  ^piioation,  bat  do  not  die  t^  some  time  anraward,  the  p^i>d 
Tiiyii^  troax  aeveial  hooia  to  two  or  even  three  days,  aoeording  to  the  epeoiea. 

lUny  inaeeta  that  have  been  treated  — '"-  " — ""■ '^ ' "-' '-   -'-'■ 

in  others  Uie  outward  eymptoma  ai 
tud  othor  mateorologioal  changes  d 
PfdihnUB, 

noma  or  appucatiok. 

Pyrethmm  can  be  applied — I,  aa  dry  powder;  2,  as  aftime;  3,  aaan  sloohtdicevtraot 
diluted ;  4,  bv  aimple  Htirting  of  the  powder  in  water;  5,  aa  a  t«a  or  deoootion. 

The  followiag  reoommendationa  are  based  on  repeated  experiments  in  the  field ; 

1.  ApfUoBtUn*  of  Pgrtt\nm  a»  drjf  powder. — Thia  method  Is  familiar  t^  most  house- 
lirwDcn,  the  powder  Mng  naed  by  meaoa  of  a  small  pair  of  bellona.  Ibis  then  gen- 
fnuy  naed  witfaont  dllnent,  bnt  if  It  is  an  adulterated  sod  froth  <wblch  rannot  be 
idid,  in  many  inatanbes,  of  the  powder  sold  at  Mtail  by  one  draggiata)  it  nay  be  ood- 
■idviably  dllntod  with  other  pnlvorised  material  without  loain|;  its  deadly  effect,  the 
ue  of  the  powder  thoa  beooming  muoh  ehMtper.  Of  the  materials  whieh  eon  be  naed 
m  dilomts  eommon  flonr  et^ioa  to  be  the  beet,  but  flnely-ainsd  wood-aslv*,  sawduat 
from  hard  wood,  Ae. — in  short,  any  li^jlit  and  finoly-pulverlied  material  which  mixes 
Tell  with  Oe  orrethmm  powitor  will  anawar  the  purpose.  If  the  mixture  la  applied 
.-mmedlateiy  a/ter  preparation  it  ts  always  less  oOtcaciona  tlino  trhen  left  in  a  per- 
icctly  tight  vetoel for  abontWhonis,  or  longer,  before  uw.  Thin  hnsbppii  proven  »o  fur 
ra'y  wlBi  tfw  mlxtnre  of  Pyrethmm  with  Sonr,  bnt  holds  donbtlesa  trnp  also  for  other 
dilnenta.  Ur.  E.  A.  Sehwan  experimented  largely  under  onr  direction  with  the  mix- 
tns  ri  ^retbruin  and  flonr  fiir  the  cotton  worm,  aad  lie  found  that  one  part  of  U19 
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powder  to  11  partB  of  fionr  is  Bnfflcleat  to  Wli  the  wonna  (only  a  porHon  of  tliB  fiill- 
^Toim  wonm  rocoverinj;  fh>ni  the  effeote  of  the  powder),  if  'ho  muttnre  ia  apnliixl 
immedlatelr  ntbei  prepuMtion ;  but  if  kept  in  a  tight  glwui  Jar  for  abont  two  aay», 
oue  pan  of  the  powdei  t»  3S  parts  of  floor  la  auffloient  to  kill  oU  averageHsiaed  worms 
vUit  wUdfa  thl^  mlztnn  cornea  in  oootact.  For  very  yoiiiig  cotton  womia  a  mJituro 
of  one  part  of  PTrethnun  to  30  parts  of  flour,  and  applied  one  day  after  preparalion, 
proved  moat  effective,  hardty  any  of  the  worniB  recovering. 

An  ordinary  powder  bellowi  will  auawer  for  inaecta  infesting  dwelUngi  or  fbr  planta 
kept  tn  pota  In  rooms,  or  alngle  plaote  in  the  gardi^n,  hat  it  hudly  answeis  on  a  lar;:n 
ecale  onldoora,  beuanae  it  worka  too  alowly;  the  amonnt  of  powder  diacbarged  can- 
not tut  r«galated,  and  there  ia  difficulty  In  covering  all  part*  of  a  large  plaut.  An- 
other method  of  applying  the  drv  powder  ia  to  aieve  it  on  to  the  plants  by  mennn  of 
eie*ea,  and  thia  method  is  no  donbt  sicellent  for  inariotA  that  live  on  the  npper  side 
of  Ilie  leaves.  For  large,  more  shmb-like  plaule  witli  many  branches,  and  for  Insects 
tbat  hide  od  the  nudersido  of  the  leaTee,  this  metliod  will  be  fonnd  leaa  servionabk'. 
A  very  satiafaotory  way  of  applying  the  powder  on  large  planta,  In  the  abeeuca  of  any 
■nl  table  machine  or  contrivance,  ia  to  throw  it  with  the  hand  after  the  manner  of  aertl- 
sowing.  This  method  ia  more  eoonomlcal  and  rapid  than  those  mentioned  above,  and 
it  has,  moreover,  the  advantaM  that,  if  the  planta  are  high  enough,  the  powder  can 
be  applied  to  the  underalije  of  the  leavea. 

S.  AppHealion  of  Fgrelknim  in  fiimm. — The  powder  lioma  fimely,  giving  off' oonsidor- 
able  amoke  and  an  odor  which  la  not  nupleaeant.  It  will  born  more  slowly  when 
made  Into  oonea  by  wetting  and  molding.    In  a  closed  room  Che  fnmea  from  a  small 

!|aantlty  wlU  soon  kill  or  render  in*etive  ordinary  fllea  and  moBquitocs,  and  will  he 
onnd  a  most  convwiient  proteotiou  against  these  last  where  no  ban!  ore  available., 
A  series  of  experiments  made  nsder  o»r  direction  lodioatee  that  the  fiiinea  affect  all 
Insecla,  hat  moat  qnlekly  those  of  soft  and  delicate  stiticture. 

This  metliod  in  icaprMtioahle  on  a  large  scale  in  the  fleld,  bnt  will  be  fonnd  very 
elftet(T«  agtdnat  Insects  infesting  fnra,  feathera,  herbaria,  books,  &«.  Snch  can  eaailV 
be  got  rid  of  bylnclosing  the  infested  objects  in  a  tight  box  or  ease  and  then  fhmi- 
satiDg  them.  This  meuod  will  also  prove  naehil  in  greenhonsea,  and,  with  suitable 
inMraments,  we  see  no  reason  why  it  shonld  not  be  applied  to  nndei^ronnd  pests  that 
attadi  tbe  roots  ot  plants. 

3.  Aleokolie  ettraet  of  Pi/rMrum  poudv.—The  extract  is  eadly  obtained  by  taking 
a  flask  fitted  with. a  oork  and  along  and  vertical  glaas  tabe.  Into  this  flask  the  aleo- 
hol  and  ^rnthmra  are  introdooed  and  heated  over  a  st«am  tank  or  oth^  moderate  heat. 
The  dlatillato,  oondensing  in  the  vertioal  tube,  mna  back,  and  at  the  end  of  an  hoar 
or  two  the  aioobol  may  l>e  drained  off  and  the  eitraet  ia  ready  for  nae.  Another 
method  of  obtaining  tiiB  extTaot  is  by  repercolation  after  the  manner  prescribed  tn  the 
American  Pluwmacopceia.  The  former  method  aoema  to  more  ttoronghly  extraot  the 
oil  than  the  latter;  at  least  we  fonnd  tiiat  thereaidnoo)  of  a  qnanrity  of  I>yrethrum 
Atm  which  the  extract  was  obtained  by  reperoolatlon  bad  not  lost  a  great  deal  of  its 
power.  Tlie  first  mothodiaapparentlymoreezpenaivethan  the  otlier,  bat  the  extract 
Is  In  either  ease  mora  expensive  than  the  otberpreparations,  though  very  eoDvenienlly 
preserved  and  handled. 

Thee-'—-' ■- 

the  rate  of  1  part  of  the  extract  to  15of  water  and  sprayed  on  the  leaves,  it  kills  o 
worms  that  have  come  in  contact  with  the  solution  in  a  few  minates.  The  mixti 
the  proportion  of  1  part  of  the  extraot  to  3D  parts  of  water  waa  equally  eflSonoions,  and 
even  at  the  rate  of  1  to  10  it  killed  two-thinls  of  the  worms  npon  which  it  waa  npraved 
in  1.1  orHtl  mluiitea,  and  the  remainder  were  agbaoqaently  diaabled.  Iii  afill  weaW 
fuilntion,  nr  at  the  rate  of  1  to  50,  it  loses  iu  efficacy,  bnt  Htill  killa  aome  of  the  n-onim 
aitd  disables  otbera.  Professor  finiitlt  experimented  with  the  extract  obtained  by  di-" 
tillatiuu,  ami  another  series  of  expcrimouta  with  the  aame  method  whs  carried  on  Inti 
year  by  Pitif.  B.  W.  JonM,  ol  Oxford,  Mies.*  He  diluted  his  extjuct  nit  h  twenty  tinicn 
its  vtiliime  of  wotor,  ami  applied  it  by  moana  of  an  atomiicr  on  tlie  cotton  worm  ami 
Uteltoll  worm  v  i  I  h  perfect  auooese.  Mr.E.A.  Schwarx  trii^U,  lost  snninier,  the  extmct 
obtained  by  re]<ercriiaLion,t  and  found  that  10  drockois  uf  the  extract  stirred  np  in 
a  galloiH  of  water,  aud  applied  by  means  uf  Whitman's  fouDtaiu-pump  was  sufficient 
tn  kill  all  cotton  wonus  on  the  plants.  Four  drachou  of  the  extract  to  the  same 
uinoant  of  water  was  sufficient  to  itill  the  very  young  worms. 

4.  Fgrethnuain  limpU  water  tnlnCion.— So  for  as  onrexperimentsgo,  tfaiametbodisby 
far  the  simplest,  moat  economical,  and  efficient.  Tbebnikof  the  powder  la  most  easily 
dissolved  in  water,  to  which  it  at  ones  imparts  the  insecticide  power.    No  oonstant 

*  Vide  Jmerieaw  EntontologUI,  Vol.  Ill,  pp.  2ra~3.  ' 

I  From  one  pound  of  the  powder  nuc  pint  of  extract  was  mnde,  each  drop  ct  the 
extract  repraseu ting  one  grain  of  the  powder.    The  actual  coat  of  making  the  extract 
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stiirinic  ia  necetoary,  Mid  the  liquid  is  to  be  applied. in  tbe  same  mumer  aa  Om  dUnted 
txtnct.  The  finer  tbe  Bprof  in  which  tbe  fluid  is  applied  the  awn  eooDomioal  ia  its 
Hie,  and  tbe  greater  tbe  chance  of  reachioK  ever;  insect  on  tbe  plant.  ExperlBents 
nilb  Pyrethnun  in  this  f«nn  ibow  that  WO  grafna  of  the  powder  stirred  np  tn  S  gal- 
Jons  of  waterisacDplyanfficieiit  to  kill  the  cotton  worms,  except  a  very  few  fiiU-grown 
OOFS,  bnt  tliat  the  same  mixture  is  not  sofllcientl;  strong  for  many  other  liirwits,  as 
the  boll  worm,  the  larva  of  the  Teriat  nidippe,  and  sach  species  as  offl  protected  ^ 
dense  long  haiiB.  YonngoattonwonoHcaQ  oe  kiUed  by  25  groine  of  tbe  powder  stlrrM 
up  in  S  qnacta  of  water. 

The  Pyrethmin  water  is  most  efficaoions  when  first  made,  and  loses  power  tlie  longer 
it  is  kept.  The  powder  Eives  the  water  a  light  greenish  oolor,  which,  after  •ereral 
hoais,  changes  to  a  light  brown.  On  the  third  day  a  Inxnriant  growth  of  fimgnsgea- 
uiUjdereliqis  in  the  Te»el  oontalning  the  liquid,  and  its  efficacy  is  then  considerably 

3.  lb  fas  or  dwoetuM.— Prof.  E.  W.  Hilgard,  of  Berkeley,  Cal^,  is  the  only  one  who 
has  axperimented  with  Pyrethnun  in  this  form,  and  ezptessea  himself  most  favorably 
H  to  loe  resolt.     He  says : 

"I think,  from  my  experiments,  that  the  Isa or  iKfana*  pc^and  fivm  ttejlownv 
(wliicb  need  not  be  ground  up  for  the  purpose)  is  the  most  conveniant  and  dSoacions 
S<xm  ol  nsing  tbis  Insecticide  in  the  open  air ;  provided  that  It  is  ateil  at  Msm*  vktn 
tJw  waltr  wilfrnM  eruorala  too  rtqnrfljr,  and  that  it  is  applied,  not  by  pouring  over  in  a 
•b«ain,  01  even  in  dtopa,  but  (a  lAs  farm  of  a  tpran  fivm  a  tj/nrnge  with  Jlaa  hole*  in 
its  nose.  In  this  case  tbe  flnid  will  reach  the  inaeet  despite  ol  its  water^nedding  anr- 
fscM,  bain,  dto.,  and  stay  long  enough  to  kilL  Thus  applied,  I  have  Coand  it  to  be 
effidant  even  against  Ibe  armored  ecale-bug  of  the  orange  and  lemon,  whioh  blls  off 
in  tbe  eonree  of  two  or  three  days  after  the  ^)pIieation,  while  the  yoong  brood  la  al- 
most instantly  deetrojed.    As  uie  flowec-tea,  nnlike  whale  soap  and  oUier  waa' 


IcsTGs  tbe  leaves  perfecUyclean  and  does  not  irt^ore  even  tbe  most  tender  growth,  it  ia 
— .__!._   intliatBcore  atone;  aDdinthefutuTe  itcon  hardly  fail  alsotobetiieoheaper 
This  is  the  more  likely,  as  tbe  tea  made  of  the  leaves  and  atema  baa 


■milar  titboogh  coDsiderably  weaker  efiocts ;  and  if  tlie  fanner  or  frntt-grower 
to  grow  ttie  plantB,  he  would  save  all  the  expense  of  harvesting  and  griiuUng  the 
flovet-heade  by  simply  using  the  header,  curing  the  upper  stems,  leaves,  and  flower- 
Ixads  altogether,  as  he  wouU  bops,  making  tbe  tea  of  this  material  by  the  hogshead, 
md  distribiitiiig  it  from  a  cart  tnrough  a  syringe.  It  shoatd  be  diugently  kept  in 
mind  that  the  least  amount  of  boiling  will  seriously  injure  the  strength  of  this  tea, 
ohich  should  be  made  with  briskly  boiling  water,  bnt  then  simply  covered  over 
clonly,  so  as  to  allow  of  as  little  evaporation  as  possible.  The  details  of  it«  moat 
Monranical  and  effectnal  nse  on  the  large  scale  remains,  of  course,  to  be  worked  ont 
by  piaotloe." 

IIm  method  of  applying  Pyrethram  in  either  of  the  three  last-mentioned  fimns  is 
evidently  lar  more  economical  in  t^e  open  field  and  on  a  large  scale  than  the  applioa- 

.: — »  .!__  i__ .!__  -^j _: e  chance  of  teaching  every  uiscot 

■"' lative  merits  of  the  three 

lo  far  we  have  found  the 


EXPBSIENCE  WITH  PTBBTRBITU. 

We  shall  not  get  definite  reports  from  tbis  diBtribotioti  till  next  year, 
bnt  the  foUowing  extracts  from-reports  of  experience  with  some  vhich 
we  distribated  in  the  winter  and  spring  of  1881,  and  taken  without  Be> 
lection,  will  indicate  the  varied  experience  last  year,  nuder  the  most  an- 
favorable  conditions,  of  an  exceptionally  severe  drought.  While  most 
of  the  &ilareB  may  rairly  be  attribnted  to  this  drought,  many  are  doubt- 
less dae  to  bad  seed  and  to  the  other  difficulties  of  genninatioD  men- 
tioned in  the  cirenlar. 

MisaiMiFPi.    Cantffli,  August  G,  1881.— T.  G.  Smith-Tanic. 

Failnre  this  aeaaon.    I  watered  continually,  transferring  part  of  the  plaata  t« 
shades  bnt  the  exoeasivelj  hot  weather,  long  oontlnned,  was  too  mncb  tot  than. 
Iowa.    Sac  County,  Grant  City,  September  17, 1861.— Edwin  HiUer. 

Of  tba  SMda  planted  Hay  IS  not  one  germinated, 
luniois.    Jo  Davlesi  Connty.— [Friend  of  Edwin  Miller  above,  September  17,  leSl,] 
Of  tlie  aeeda  planted  not  one  germinated. 
6  AO 
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DutOTi.    IbplBtou,  BeptembN  17, 1S81.-~H.  U.  WUlUnu. 

Seeds  did  not-KurmtiiaU. 
ILUNOU.    Bocktbrd,  Septemboiia,  1881.— A.  B.  Willounhbr. 

-8awedraMinNiwedalii»b«dor  sand  and  dirt.     A  dry  spall  came  m,  udftlthoagh 
I  w>(«Teil  tba  bed  no  pUsts  appovud.    Perhapu  I  sowed  tbein  too  early. 
New  Jkiisey.    Uorris  Coaatj,  Chathsm.— October  17, 1881. — James  J.  Eieau. 

Seed  0)uue  up  nicely  in  a  garden.     Flsiits  BoarisbMl  for  u  while,  but  aatbeeeaoon 
adTaooail  tlioy  succimbed  U>  Uie  aeTere  diougbt  aud  perinbed  Wok  arrivlDf;  at 
niatnrity. 
KoRTB  Carolina.    Qoldsboroagb,  October  32, 1831. — John  Robinson. 

Bat  ten  plants  of  rateutn  anrvived  the  heat  of  onr  excinisivety  hoi  ^auiuiui,  uid 
of  thsse  oii».half  are  weakly. 
UiGBiaAS.    GadiUao,  October  M,  1881.— O.Wallace. 

Some  I  sowed  early  in  boxes  never  germinated;  otben  late  in  Uaj  with  like 
Bnscess;  some  Igava  to  a  neighbot  did  not  f^v.     Soned  the  remaludeiin  the 
first  week  iu  June  in  new  forest  land  after  beiUK  buruod  over ;  a  few  came  up  aud 
seemed  to  be  doing  well;  the;  were  doetroyed  uy  accident. 
ObokOu.     BprinK  Place,  November  1,  1881.— Willi  am  J.  Johnson. 

Seed  sown  came  np  very  vrell  and  erew  finely,  wbtle  I  gave  them  the  attention 
they  needed.    Compelled  to  neKleot them  abont  the  middleof  July ;  they  all  died. 
Jn.A»AUA.    Monroe  Coonty,  Dennard,  October,  1881.— Oliver  Taylor. 

The  heated  term  eonung  on  so  soon  after  I  sowed  the  seed  I  did  not  save  but  » 
few  plants.    I  find  the  dost  auoh  a  blessing  I  wish  to  r^se  a  good  lot. 
UiesouRi.    Cameron,  Ifovember  II,  1881. — John  ZimuennKi. 

The  Pyruthmm  did  not  do  any  Kood  this  eeaaon.     The  extreme  drought  stunted 
and  stopped  its  growth  so  mnoh  that  it  did  not  recover  when  the  rains  did  ooine. 
New  Hampsmirk.     East  Barrington,  December  1,  188). — William  B.  Swmq, 

Seeds  of  rowam  gown  on  hif;b  loamy  soil  grew  nicely  and  blossomod  tn  Septem- 
ber.   The  bard  frost  of  October  3  stopped  the  blossoming.    I  have  need  the  Dal- 
matian insect  powder  for  almost  all  idodsof  iuseute  witboat  a  failure. 
Rkhtucky.    Lontsville,  December  18, 1881.— Samnel  J.  Thompson. 

RoMXM  did  not  do  well  ont  in  the  gronnd;  died  of  heat  and  drought.     1  havo 
abont  two  dozen  plants  ia  pote  in  the  greenboDse. 
Inpiuia.    Jay  Connty,  Dunkirk,  December  30,  18BI.— D.  B.  Moore. 

Planted  nM«a»  in  the  garden  in  mellow  clay  loam ;  sowed  the  1st  of  Hay  ;  it 
bJIed  to  grow ;  oondition  of  ground  good ;  weather  rather  dry. 
Kew  York.     Union  Springs,  Jannary  6,  ISH2, — J.  J.  Thomas. 

Sowedin  different  places  in  limestone  and  clay  land.     I  enppose  my  soil  waa  f.no 
strong  and  rich.     I  had  none  which  was  unwannred.    The  seed  Kuruiiuat«il  »uil 
the  plants  grew  a  few  inches,  then  oeaeed  to  grow  and  finally  died.    Tbosii  iu  tliu 
hot-bed  dia  beet,  but  did  not  reach  over  three  or  four  inches.    Nouo  tlowerod. 
OxOHQiA.    Savannah,  Jannary  19,  IHtS. — A.  Oemler. 

My  experiment  with  the  Fyrethmm  on  Cut-woinis  was  made  iu  vaptivtU'  in  a 
matab-box  without  soil,  to  that  they  oontd  not  rob  it  oft'.  Tbvy  w«re  covirud  willi 
the  duit  for  twelve  honra,  while  others  ato  leaves  on  the  surface  of  which  it  h;id 
been  sprinkled,  without  detriment.  Larvie  of  Plmia  brfatita  and  PlHtclla  rm- 
ei/trarttm  were  killed. 
IixiNOis.    Champaign,  Jannary  28, 1892.— B,  F.  Johnson. 

Last  eeaaon  J  could  not,  neither  could  a  very  skillful  pet«on  in  such  matters,  gel 
a  single  seed  to  genainate. 
Kbw  York.    Suffolk  Connty,  Jannary  31, 1882.— Zophar  Mills,  Jr. 

Last  spring  I  planted  half  iu  a  hot-bed  about  IFith  April  and  half  a  little  later 
in  the  open  ground.  Half  of  the  sown  seeds  germinated,  but  tlic  liot-bisil  jilaiuii 
did  not  snooeed  as  well  aa  those  out  of  doors.  Iu  Jnne  the  hot-bed  plants  w-^re 
transplanted  to  my  garden,  the  weather  being  wsrm.  Both  plants  di<)  as  w«ll  an 
could  be  expected,  but  the  ont-of-door  ones  seemed  to  be  most  thrifty.  Iconsidur 
the  plant  qnito  hardy  from  last  year's  esiierimoutB.  Iu  Angiict  we  had  ilry 
weauier,  and  the  plants  suffered  from  want  of  attention.  They  gave  do  indicu- 
tton  of  blossoming  September  SS,  when  I  last  saw  them. 
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iLurois.    Booti  CosB^,  HaBoheiter,  JuoaiT  1880.— J.  O.  Atutmi. 

FroB  Midi  of  TCMUU  reoelTed  in  Hpriog  of  1881  I  Imts  wma  GOO  good  plsnta 
grawlng  sow,  or  in  good  oondltion  to  •hot  in  tlie  spring. 
Knr  Toax. .  DBteboM  Coimtj,  Pine  PImIiu,  Januuy  38, 1S82.— J.  Waltor  Bighter. 

PUatod  nt»m  wed  IDtb  May  in  ligU,  Bondy  louo,  and  ralaed  sonio  TB17  Strong 
sod  hBAlthy  plknto.  bat  the;  prodaoea  only  m  very  few  flowen.  .  I  aim  pluit«d  In 
bot-btd  Bna  got  ■  lev  plant*  of  a  very  isferior  qaality.  And,  Airtli«r,  I  towed  In 
Ai.^  *  -■  ■'   ^c^^^  1*  — .^^  ~i^_i.*i — I jIj    ^ ■ tjj  zL^  ..^^j       /in..  ...11  .11  t4.M>- 


tbe  fare»t,  vbere  It  nas  aligbtly  abaded,  and  waatM  my  wed.  (The  Mil  all  Ilrne- 
e.)  Have  pToteot«d  the  plants  from  ezpoanre  by  throwing  soma  oonuteUtBoa 
a.    Ahhongh  the  thermometer  baa  marked  25°  below  zero  hsn,  the  P,  roMUM 


EAmu.    Osbon  Coanty,  Kill  Creek,  Jsnn*Ty  30,  1H%— J.  J.  Gayer. 

PUntad  a  part  of  the  ro«MiM  teed  lait  spring  on  sandy  loam.    Only  »  few  of  the 
seeds  germinated,  and  owing  to  the  bard  sommer  w«  had  they  did  not  make  any 
growth.    All  kinds  of  garden  plants  were  a  total  failure  here. 
MOBSU.    liberty  Coanty,  Dorchester,  Fsbmary  4,  1682.— James  A.  U.  King. 

Divided  seeds  with  foor  painstaking  parties,  and  can  report  rlgorons  growth 
in  sandy  loam.    The  fisarfnl  harricane  of  Angnst  27  and  28  aestroyed  some  plants, 
but  tbose  left  measnre  now  16  by  18  inches  spread,  and  will  bloom  early  this 
^nng. 
Habtxaxb.    Washington  Connty,  Smitbbnrg,  Febiauy  4^  1882.- Benton  SoholL 

na  Meda  of  nsesn  received  last  spring  were  sown  iai^ell'prepared  boH,  of  a 
ta^sr  heavy  natore,  as  soon  aa  the  gronnd  was  In  goo3  working  order.  Very 
Httls  «r  It  vegetated,  and  that  did  the  brat  which  was  the  most  shaded,  as  that 
wUeh  was  the  most  exposed  to  tbe  snn  nearly  all  perished  daring  the  severest 
dnoght  ever  known  in  this  locality.  Wbai  surrived  did  well  enongb  nntil  the 
aaU  BMP  of  SSd  Jannaiy.  I  then  covered  the  pliiut«  with  Utter,  tmt  when  the 
pa«nd  opened  I  found  tnat  the  plants  wore  thrown  out  by  the  frost,  and  bnt  two 
wsc*  yet  aUve.  I  then  (a  week  ago)  planted  them  in  a  pot  and  brooght  them 
interne  sitting-room;  they  have  now  started'finely. 
li.|«^pt.     Selina,  Febnutry  E,  1689.— John  D.  Wilklni, 

Flaated  two  lots  last  season,  and  failed  to  even  get  the  seed  to  sprout. 
HicHiOAK.    Saginaw  City,  February  7, 1863.— Leopold  Trakat. 

Dnilng  last  sommer  only  abont  30  plants  came  np  and  snrvived.     I  watered 
IhsB  too  freely  and  made  some  otiier  blonden. 
OsuxiD.    Tcwonto.— Alfred  Hemy  H00T& 

nutOuwm  ivNMs  wonJd  seen  to  bear  the  wld  of  Toronto  by  sbeltra  in  a  deptes- 
risn  eovered  by  loose  garden  reAise.    Some  plants  of  same  seed  1  distributed  to 
ethsifl  have  not  prospend,  by  want  of  oam. 
TBUUtitr.    Brattlebotoogh,  Febraaiy  8, 1882.— Abner  L.  Bnttorfield. 

I  planted  the  seed  as  soon  as  the  ground  was  all  right,  but  there  was  a  heavy 
rain  the  nest  day,  and  it  rained  every  day  for  a  week,  and  then  it  was  rather 
eold  for  the  time  of  year,  aadtbe  gronnd  baked  down  so  bard  that  only  a  few  of  iho 
seed  came  np  at  all,  and  those  that  came  np  made  very  weak  planta.  I  had  but 
one  bloeemn.  One  plant  which  I  have  at  the  kitchen  window  appears  to  be  doing 
well. 
C'AtjroBMA.    San  Francisoo,  Febrnary  10, 1882.— Ed.  Wolleb. 

Hy  fdaes  lies  in  Alameda  Coanty,  on  the  bills  overlooking  tbe  t>ay  of  Ban  Frao- 
•'iseo,  in  the  so-called  warm  belt,  600  feet  above  sea-level.  Tlir««  yuan  sgo  I  suwiid 
wvdsoT  F.  fMMmand  bad  It  in  bloom  last  season.  Tbe  plants  ilo  wull— li^tit 
loam,  little  irrigation.  Last  year  I  received  frovn  Qermanv  seed  of  P.  dnrrariir/o- 
'twa,  aodbavenowthonsands  of  plants.  ■  ■  ■  PlantedP.  riMmnt  aiaungrriH-s. 
10  nmlect  Ihe  roses  itom  Diabrottea,  but  it  bad  no  effect.  I  put  auine  open  flowuiu 
UDUer  a  glass  with  some  flies,  but  they  produced  no  effnct  iu  4pi  Lulu's< 
\  iKcniW,    Norfolk  County,  Berkeley,  Febraary  12,  1882.— William  R,  Wood. 

'  Bot  two  of  last  season's  plants  survived  in  my  hands,  and,  as  fsr  as  linnrd  IVoni, 
none  of  those  sett  to  ray  correspondents.    A  uug  which  ate  my  pluuts  was  not 
iitfiued  by  the  meaL 
StwHAMeemBX.    OoOatown  Centre,  February  13, 1882.— C.  B.  Blonre. 

Sewed  Otv  seed  abont  Sist  of  June.  Owing  to  cold  weather  f  lirough  rliu  nuiuth 
tf  Jtao  H  did  not  come  np  very  welL  After  it  got  started  il  riuiv  liutl.v.  It. 
fiffll*  (a  Ummb  bafote  wlateii    I  oovered  it  upon  approach  of  cold  weather. 
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Pen.vsyi.vanu..    Johnatown,  Febniuy  33,  I88S. — Frederiolc  Bralim. 

On  April  1H,  1881,  I  sowed  somBOf  the  aaed  tn  a  Iiot-bed,  bntreeeived  nonlatita, 
wliicb  I  think  waa  the  &nlt  of  my  watering  too  miioli.  April  25  I  oowed.  sona 
iif  tbeseedsiD  two  pots  and  placed  them  iit»hot-hed.  FromUiia  I  received  MversI 
plante.  Ha;  4  I  arain  sowed  boids  seeds  In  two  pota  and  placed  them  in  m  hot- 
bed. From  these  f  also  received  several  plants.  On  Ma;  11 1  sowed  some  of  Uie 
seeds  in  an  open  fleld.  This  proved  mnch  bettor  than  in  hot-beds.  The  soU  was 
tight  and  the  plants  good. .  Tlie  plants  I  watered  th>m  two  to  three  tiniesa  week. 
Ou  Jnue  I  1  transplanted  the  first  plants;  in  September  I  bad  tbree  flowers.  I 
have  in  all  fifty  nice  plants.     The  three  flowers  were  not  very  gftoi. 

IklissieuiPPi.    Canton,  FehnutrySS,  1%2.— George  W.  Smith-Yaniz. 

I  have  plants  started  under  glass,  bnt  I  mnet  say  that  last  year's  trial  leads  tne 
to  think  there  is  not  noch  ctavice  here  for  its  snccees. 

Ohio,     Glendale,  Uarcb  3,  I68S.— George  W.  Trowbridge. 

Aboat  the  1st  of  March,  1881,  a  portion  of  the  P.rDMxm  seed  was  sown  in*  box 
and  placud  in  a  window  of  the  UviDK-room  on  the  sontiy  side  of  the  hoose,  where 
in  duo  time  Cthongh  rather  slow)  tney  geiininatfMl,  When  all  danger  of  severe 
frost  was  passed  tbe  box  was  placed  out  of  deal's,  in  a  sunny  expoenre,  where  the 
jilantJj  remained  nntil  about  May  1,  when  they  were  pricked  out  and  set  in  the 
open  KTonnd.  The  remainder  of  Uie  seed  wan  sowed  at  two  different  times,  Uoreh 
'JO  aod  April  5,  in  the  open  gronnd,  which  had  been  prepared  for  the  purpose  and 
where  tbey  were  permanently  to  stand  and  grow.  Soit  is  rather  a  heavy  Dlaf. 
^(eeds  rather  slow  and  long  in  germinatinz.  The  nsnol  amonnt  of  hoeing  and 
weeding  was  performed  that  is  neoeRsory  to  keep  Ihe  plants  gTowiugand  free  f^m 
grass  and  weeds.  Notwitbstandine  my  section  was  visited  with  the  hottest  sam- 
mer  ever  remembered  and  almost  too  driest  known,  only  a  small  proportion  of  the 
plants  which  became  well  establj^hed  succumbed.  The  growth  was  all  that  could 
he  expected  nnderthe  circnmslances.  One  or  two  blossoms  made  their  appear- 
ance late  in  the  fall.  No  very  material  difference  conld  be  noticed  when  winter 
set  In  between  the  plants  raised  in  tbe  box  and  those  j^rown  without  tronsplant- 
ijig.  About  the  1st  of  December*  ligbtcovering  of  straw  was  placed  on  the  plantit 
as  awinter  protection.  In  consequence  of  the  open  and  warm  winter  the  loliagu 
was  not  killed  {only  slightly  Ininred),  and  they  have  already  started  on  thenen- 
growth,  qaite  visible  through  the  straw.  As  to  tbe  bardinesa  tostand  vrint«rand 
the  amount  of  eoveriiig  necessary,  the  one  jnst  closed  fumishes  nothing  definite. 

Okio.    dscianati,  March  13, 1862.— Adolph  LeD& 

The  seed  of  both  P.  rMeum  and  P.  etnerariafolium  was  sown  on  Clift«a  Hisbte. 
each  package  npon  one  square  rod,  the  soil  consistiug  of  yellow  clay,  wMc^  I 
mixed  with  rich  black  soil  and  well-rotten  cow  manure.  The  whole  was  spaded, 
hoed,  and  raked,  lime  for  sowing,  first  week  of  May.  The  cronnd  was  kept 
mellow  and  free  from  weeds,  which  was  easily  done,  as  the  seeds  were  sown  in 
rows  15  Inches  apart.  Altboagh  the  ground  was  sprinkled  in  the  evenings  when 
sprinkling  was  necessary,  none  of  the  seeds  came,  which  I  attribute  not  so  mnch 
to  the  cold  nights  we  had  as  to  tbe  severe  heat,  as  the  ground  had  uo  shodo  whal^ 

Ortabio.    London,  Uaroh  S,  1683. — 'Q^lliam  SaaDdors. 

Has  P.  roMM*  growing.    "It  seems  to  stand  our  winters  very  weU." 

EXFEKIEIfCE  WITH  THE  PLANTS  IN  WASUINaTON. 

Our  own  experience  in  onr  private  garden  at  Wasbington  has  been 
fer  more  satisfactory  than  -wet  anticipated.  The  seed  of  both  species 
aown,  whether  in  tbe  fall  of  1880  or  in  the  spring  of  1881,  germinated 
tolerably  well,  though  some  was  evidently  worthless  when  received.  A 
few  plants  of  roseum  from  that  sown  m  tbe  fall  of  1880,  bloomed  tJie  eu- 
sning  aatnmn,  while  all  sown  in  the  spring  of  1881  bloomed  profusely  tb« 
present  summer.    The  colored  plates  have  been  drawn  from  these  plautti. 

Both  species  withstood  the  past  two  wint«rs  very  well,  and  as  tjieuu 
were  extreme  winters,  the  one  very  severe  and  cold,  tbe  other  open  and 
mild,  the  test  may  be  cousidered  a  very  tliorough  one. '  The  older  leaves 
died  off,  as  is  tbe  custom  with  many  allied  iterennlal  species,  but  tbe 
]>lants  began  growing  very  early  in  spring  and  were,  in  fact,  among  tbe 
vernal  adorumentu  of  the  garden.  Boseuni  began  blooming  earij  in 
May,  and  showed  every  variation  in  color  &om  almost  pore  white  to 
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deep  orimson.  It  also  showed  considerable  variation  in  the  greeo  of 
the  lesTes  as  well  as  in  the  form,  some  plants  having  the  leaves  mnch 
more  finely  cnt  than  others.  Cineraria/olium  which  has  ft  much  smaller 
flower,  with  pare  white  petals,  very  strongly  resembling  the  common 
(teeye  Daisy,  began  blooming  a  month  after  roseum  had  passed  its 
prime.  It  proved  nnifohn  in  color,  and  is  always  distingaishable  from 
mmm,  even  before  blooming,  by  the  whitish  or  glancons  green  of  the 
leaf,  and  its  mnoh  deeper  and  broader  incisions.  Keither  of  them  has 
entirely  ceased  blooming  at  the  date  (Jane  30}  this  report  is  sabmitted, 
though  bat  few  flowers  of  roaeum  remain. 

A  portion  of  the  flower  heads  were  dried  and  pnlverized.  the  powder 
pToriDg  to  be  faUy  equal  in  efficacy  to  the  imported  article;  while  the 
powder  from  dried  stems  and  leaves  !s  deddedly  weaker,  bat  still  nsefnl 
when  applied  in  liu-ge  qnantitieB. 

SPECIAL  EXFEBIMENTS. 

The  following  experiments  with  the  GaUfomiaand  imported  powders 
waremadeatKirkwood,  Mo.,  under  oardiiection,  by  Miss  M.E,Miirtfeldt: 

On  laiTB  of  Heliothit  marghiidtnt — which  appeued  iu  nnmnal  nnmliers  dming  the 
moDtb*  of  U*;  aad  Jane,  and  almost  devaatat«d  the  iom  gardena  in  this  motion — the 
pmrdfi  waa  very  effectiTO  where  It  ooald  be  ttaoronghly  applied;  bnt  the  habit  of  the 
jixmg  larrat  of  borioK  into  and  hiding  within  the  bads  Tendered  ita  application  dlSt- 
enlt  and  bnt  partially  aQooeoBftil  in  ridding  the  boahee  of  the  pest.  When  dilnted 
■ith  two  parta  floor  or  air^elaahed  lime  to  one  of  the  powder  it  prodaoed  bnt  little 
diet  nnleoe  applied  while  the  dew  was  still  on  the  planln,  which  oansed  it  to  adhere 
in  neater  qaaotttiea  and  pradooed  the  naoal  aiokueea  and  Irritation. 

rra  Sttamdrim  roMP,  the  pore  Pyiethram  la  a  good  remedy  where  it  can  be  pnffed  on 
tlw  D&denide  of  the  leaves  where  tbe  rings  leet^  Tbey  are  not  easily  killed  by  it, 
barei«r.  It  is  not  very  effeotiul  In  keeping  off  the  fliee.  aa  the  toIbUIb  essence  is  soon 
dinipatad  In  the  open  air,  after  wUob  theflie*  regud  it  no  more  than  so  mnoh  dnat. 

A  anall  Diptaroos  leaf-miner,  which  has  for  yean  been  very  destmotive  to  the 
Mitre  ef  tbe  verbena,  waakept  off  the  planta  by  ono  or  two  liberal  dustings  with  the 
powder  npon  the  Gnrt  appearance  of  the  minea  apon  the  leavea.  All  Dlplera  aaem  to 
w  pconllatly  aoaceptible  to  the  Inflnenoe  of  Pyrethnun. 


appMiing  in  greatest  nnmbers  daring  the  latter  part  of  May  and  of  Jnly;  and  if  the 
povder  be  applied  occasionally  to  plants  liable  to  attack  at  theao  aeoeons  a  great  deal 
of  injuiy  may  be  averted.  There  are,  of  course,  premature  and  belated  individnala 
tobcMen  thranglionttbesiimmer,bat  the  regular  broods  only  areserioailydestmetlveL 

The  powder  ih  equally  effective  in  causing  Uie  Cacnmber  flea  beetle  ^H<UUaa  {SpUrta) 
menwuriM)  to  give  such  plante  ae  have  been  treated  a  wide  berth. 

On  the  oommon  Tomato  worm  (Sphliix  b-maculaia)  tlie  powder  was  rather  alow  to 
tabeefliect.  Fn>m  ten  minutes  t^  half  an  hour  ufteti  elapsed  before  tbe  nanal  netleaa- 
nea  and  fjeotion  of  viscenil  fluid  was  observed,  but  vioteat  sickness,  followed  by  par- 
ilyaie,  was  anie  to  occur,  from  which  very  few,  so  far  as  I  coald  discover,  ever  reooT- 
rrrd.  The  l^rvn  would  remain  in  oue  position  motionless,  except  for  slight  mnsculaz 
jerking,  for  many  bonis,  after  which  tbey  wonld  full  to  the  grouud,  and,  in  most  oasee, 
bj  the  second  or  third  day,  shrink  np  and  die.  The  younger  the  larvie  the  more  rapid 
[be  effect  of  tbe  powder. 

On  Dataaa  mtnutra  the  effect  of  Fyrelbrnm  was  not  oanally  fatal.  It  prodno«d  some 
Bckueaa  and  lethargy,  lint  nnleu  very  thickly  dusted  with  It  the  catoipillan  oaiially 
leeovend. 

Teated  the  powder  on  half-grown  larvs  of  Agratii  liiermfi  which  were  ooueoBled 
under  chips  and  stones  for  hiberuation.and  in  less  than  three  minntea  it  pradooed. 
violent  sfckneaa  and  couvulsioua,  resulting  in  death  in  about  an  hour.  I  am  oou- 
rinerd  that  if  pl8nt»-11able  to  be  cat  off  by  this  worm  ooald  each  have  a  little  of  the 
powder  sifted  around  the  atema  they  wonld  be  safe.  All  nootnid  larvte  Booonmb 
quickly  to  its  etfecte  where  it  is  dii«atly  applied.  The  difflonlty  ia  to  pnt  it  whers 
tbev  wiU  be  snre  to  come  in  contact  with  it. 

kly  experience  in  the  nse  of  Pyretbrum  for  the  destruction  of  the  varions  species  of 
Cabbage  wonns  and  tlte  Cabbagu  Aphis  coincides  with  that  of  last  year.  It  la  as  good 
a  lantcdy  «•  one  could  wii^  aim  lias  the  advantage  ever  most  other  inseotiiuMi  Ot 
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b^g  perfectly  liAnnleM  to  hamkn  life — tt  KMftt  dMidftrahiiii  \a  ftoy  nbataiKM  ttit 
has  to  M  applied  to  leavnt  or  blomniDB  (as  in  the  cAnlilkurur)  that  »ra  a>nd  aa  fnoil. 

As  8U  extenninator  of  all  kiuUs  of  bouse  dies  (ifMoa  dmiuttioa,  il.  catar,  mid 
Stontocjiii),  aa  well  as  mosqniioM  aod  other  gnats,  it  baa  do  equal.  For  all  Bpreiee  of 
Jphidida,  npoD  which  I  have  t«at«d  it,  it  la  aUo  a  apeci&o,  used  either  aa  a  powdoi  or 
fumlicatoi' 

tnttet*  tgwa  wAM  U  prodncei  Uttlt  or  iw  E^dt. 

Ho«t  Iiard-shelled  heetlea  and  bn^  resist  its  atFect,  atthonsh  it  is  evidKntlj  dintatte- 
fill  to  them  and  will  canse  tbetn  to  deticrt  the  ptanle  to  which  it  is  nnpiled. 

All  hairy  tarra  npon  which  I  have  t«Bt«il  it  teemed  bot  slightly,  if  at  all,  affectMl. 

The  larviB  iif  tho  Jnnipiiig  Sumao  beetle  {Blr^arida  rkoif,  Piir)it4>r)  are  not  in  the 
least  dlatorlieil  by  being  tboTOU);hlv  dDHted  liy  it,  their  oxureiaCDtiiinnB  ooverinc  !«- 
lug  imptiiTioiis  to  its  etfttta.  Nor  do  lliay  neeui  to  object  to  it  a«  BoafloniQg  for  Their 
food.  Paris  grmjn  in  qnite  largo  pTOportions,  with  flouroratr-slacked  limn,  la  the  only 
remedy  1  Unve  found  efi^ctual  agaloHt  this  dlsoiiHting  and  dHstniativn  pexC. 

DemttUi  and  AMhrryua  larrn  will  live  foT  weeks  in  a  olotie  box  half  flUed  with  the 
powder. 

The  lame  of  Angonmoia  Grain-moth  {^Gtler^ia  rmreal^tla,  Linn.)  are  not  susceptible 
to  its  efTects  either  as  fomea  or  powder. 

All  thrae  experiments,  exoepttng  the  two  last  mentioned,  were  made  in  the  open  air, 
as  I  should  not  consider  any  others  ooncluaive  an  to  tlie  valne  of  the  preparation  for 
practical  purposes. 

JuNB  lO.—OBr  Purple  FrinKe  (RkanmHniU)"i»  covered  witii  tlie  disgusting  Urv»  of 
BUpkariSa  rhoii  to  which  I  admliiiHtered  a  thorough  doating  of  the  Persian  insert 
powder  obtained  from  onr  dnigftlst.  An  examination  aflur  several  hours  showed  the 
larvn  feeding  as  greedily  as  Wfoi'o,  and  appiirently  exjieriencing  no  inoonvenlence 
from  the  parucles  of  powder  that  atlhered  to  their  siimy  and  sterooraoeons  ooveringa. 
The  powder  nsed  may  have  been  too  old  or  too  niiich  adulteratedi 

The  same  powder  applied  to  the  Kose  sing,  while  it  did  not  kill  thelarvs,  nor  pro- 
duce any  very  sudden  effect,  seemed  to  diminish  tiieir  voracity,  as  plants  thoroiighly 
dusted  in  the  evening  showed  bat  little  mutilation  on  the  fullowiug  morning,  while 
plants  that  had  not  uoau  dusted  wore  Herloii?tIy  skuletoniKed.  tJome  of  our  neighbors 
who  have  na«i!  the  pnre  Pyrethnim  powder  consider  It  the  beet  of  all  reniediea  Ibr 
this  gu^on  iiest. 

July  7. — Used  the  powder  freely  on  sonieplauts  of  Sweet  Elysinm  that  were  being 
rained  by  the  Striped  Flea  beetle  (ff.  itrMata).  It  did  not  prodnoe  any  immediate  par- 
alyzinK  effect,  bnl  evidently  (.'anaed  the  beetles  to  "TBcat«,"  as  none  of  the  latter  were 
to  he  fonnd  on  or  abont  the  plants  on  the  snceeedlng  day. 

jFLTlti.— The  "Striped  bur"  (IXatrofiea  vill<i((i)on  cnonmber  andaqnaah  viDMdoes 
not  seem  to  be  disturbed  hy  it. 

Bbptehbrr  S4. — HavInK  received  ftota  Hr.  Riley  a  package  of  Mileo's  pnre  Fyre- 
Uimn]  ponder  I  proceeded  to  test  it  on  varioas  larvie  infesting  cabbage. 

Placed  in  a  iarge  iar  a  hend  of  cabbage  crowded  with  larvie  of  all  sicca  of  P.  rapa 
and  P.  proMiee.  These  were  duhted  freely  with  the  nndiliited  powder,  the  jar  being 
left  nncovere<l  and  in  the  open  air.  Examinndiu  alxuit  ton  minutes  and  fnniid  moat 
of  the  larvie  Jerking  tbcitiu'lvea  from  nideto  side  In  evident  uneamnFas  and  d isoom fort. 
A  half  honr  later  most  of  (be^irDlodfoi  larviE  hod  dropped  from  the  leaTea  and  were 
apparently  very  sick,  ejecting  a  dark  green  fluid  frum  the  month. 

The  rapa  iarvra  had  ail  cea-ied  to  feed  and  some  of  these  also  were  sick,  though  as 
yet  not  so  nerioasly  as  the  other  species. 

8KPTEMBEK25. — Pnj(odi« larvte  nearly  all  dead  tbis  miming!  Saint  have  fallen 
from  the  leaves  and  aeero  paralyipd.  They  do  uut  recover  even  whi-a  irmoved  from 
the  Jar  and  freed  as  niiich  ae  poanible  IVoiu  the  I'yrethrum. 

gupTKMDEH  '26. — All  the  amatl  laivn  are  dead.  Thoee  in  a  more  mature  stagw  an* 
still  alive  and  squinu  when  touched,  but  otherwise  liomotionleHson  the  tmltom  ut  lhi> 
Jar.  It  la  singular,  however,  that  one  larva  that  had  auepended  fur  nhange  did  not 
seem  injurioaaly  alfeotod  by  the  powder,  although  it  raueivad  a  liberal  qnantllo^,  bnl 
completed  ita  transformation  ana  appears  tO'day  as  a  healthy  cfaryaatiii. 

OcToBEH  6. — Prepared  an  Inflieino  of  an  even  tablcHpooHfol  of  the  powder  In  apint 
of  water  and  ajiplied  it  to  larvaiof  rnj™,  which  ore  ravaging  our  tumipsin  thegHr<ten. 
Selected  some  isolated  plants  and  gave  the  leaves  and  worms  a  thorough  dreiichin^. 
Examining  them  fbur  or  five  honrs  later  1  Qndonly  the  smaller  larvn  showing  signs  of 
Sickness.  The  U'aves  have  dried  and  nliow  but  little  trace  of  the  powder,  nxmpt  in 
their  axils  where  it  settled,  and  the  worms  are  feeding  ttOm  thoni  with  nndiminiMhi-'l 
avidity. 

The  same  solution  was  tried  on  a  lot  of  pratdiflM  and  prodnocd  much  greater  etTent. 
By  thenextmomingmostofthemwerodead,  and  those  not  fatally  affected  baddesFrtHi 
tbeplanissndwereoravllDgtHi  the  gionnd,  evidently  Id  aeawihof  fiwdnotaodhu^yee- 
abl;  Savored. 
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Octobbk  9. — I>nat«d  with  tfao  dty,  nnadalteratod  powder  wvwftl  pUntfi  that  weM 
badly  infeatwi  with  both  araoiM  of  Pitit,  and  fonnd  in  thncoiiifie  nl'a  few  bimn  every 
worn  altber  panUyzed  or  deaeTtiiig  the  plauta.  I  think  the  jiowder  pitferable  to  the 
Hqnid,  bnt  it  can  only  bo  nued  economically  ua  still  days. 

Tba  other  inaecla  aflt^tin^  cnbba)tM  and  tnmlM,  inch  as  I'lutia  briurica  nnd  Flit- 
UUa,  suecninbed  very  speedily  tc  the  inflaence  of  (he  powder. 

HftTealao  tried  tb«  powder  on  Htli«lhi$  on  roee,  and  wherever  the  Iotta  was  cs- 
potiad  w  that  the  Pyrathmui  eonie  in  cnutMt  with  it  it  iiivari«l>ly  prodncait  uokiiena 
and  panlysie.  Mid  eventnaily  death.  The  Bame  effect  wm  oliRerved  iu  tbe  case  of 
/talou  iwnulra  OH  oak  and  yoiodonla  uniwnti*. 

fW  all  hinds  of  JpJUdea  it  seemi  to  be  a  i^ieciflc. 

On  Lftimattraia  and  other  bliiter  beetles  it  &ited  of  the  deaired  effect,  Ho  it  atao 
did  ia  ue  case  of  Bed  spider  and  Scale  iuseot*.  It  might  be  efficient  od  tbe  latter  if 
aimUwl  whan  the  yonng  were  spreading  over  tbe  plants. 


CHINCH  BVQ  W0TE8. 

PKHDIOTIOHB  IV  BBLATION  TO  DUTBT. 

In  the  Amerieam  Eniomologitt,  October,  1880,  and  also  in  his  annoal 
n|Kat  for  that  year,  enbmitted  December  30,  Professor  Thomas,  after  a 
Btndy  of  the  re^tiouA  between  the  annaal  rainfall  and  teiD[>eratnreaad 
tte  years  of  Chinch  Bng  iiyories,  extending  over  a  series  of  forty  years, 
utived  at  the  foUowiifg  conclusions : 

As  a  general  rale  tbe  Western  farmer  may  expect  tbe  Chinch  Bug  but 
owe  in  exoesslve  nombers  during  a  '*  septenary  period,"  or  period  of 
seren  years  (occasional  exceptions).  There  is  a  strong  probability, 
amoanang  almost  to  a  certainty,  that  there  will  never  b^  two  destructive 
years  in  snoeession,  since  two  successive  dry  yeara  are  neoessary  to  de- 
Tslop  tiie  insect  in  ^reat  unmbers,  and  the  records  seldom  show  tliree 
dtyyears  in  snccession.  He  then  prophesied  that  1881  would  be  a  year 
of  severe  damage. 

Aa  ve  have  already  shown  [American  Naturalist,  October,  1^1),  the 
bigdid  great  damage  in  several  of  the  Western  Bt»t«s  in  1881,  especially 
in  Kansas,  where  a  Chinch  Bug  convention,  the  first  ever  held  in  the 
XJuited  State't,  was  convened  at  Windsor.  A  resolation  was  nuani- 
BMKiflly  adopted  to  exolnde  wheat  from  tlie  growing  crops.  The  length 
of  time  was  not  mentioned,  bnt  it  is  auderstood  that  the  plnutlng  will 
tw  resamed  at  the  earliest  possible  practicable  period.  Anticipating 
that  this  woold  be  a  bad  Chinch  Bng  year,  ProfesKor  Thomas  recom- 
neuded  Uie  sowing  of  a  large  area  of  oats,  and  had  this  advioe  beau  more 
genenUy  adopted,  it  wonld  probably  have  been  of  great  benefit  to  tbe 
brmeiB  of  that  region.  It  is  a  curious  ftict  that  Professor  Thomas'  own 
State  (niinois)  was  the  only  one  of  the  large  oat-producing  States  in 
vhicji  tbe  acreage  of  this  crop  was  uot  increased,  but  somewhat  dimin- 
ished.* 

tnjuBT  in  sPBmo  op  1882. 

Daring  the  months  of  April  and  May,  1882^  in  spite  of  the  foct  that 
1881  was  a  destmotive  Chinch  Bng  year,  and  in  spite  of  IreqneDt  rains, 
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it  looked  ae  if  we  wore  already  to  have  a  marked  exceptioQ  to  the  niles 
jost  laid  down.'  The  bngs  appeared  in  lai^  nambers  in  parts  of  Illinots, 
Kansafi,  and  Missouri,  as  the  following  extracts  from  our  uorrespoud- 
ence  will  show,  the  a^cultural  papers  contAiDing  maiiy  similar  reports 
and  ezDressioBS  of  alarm : 

LkrgBQTimbenintbevheat-fleldBiKralliofthli. — (HeiriDii  County,  lUinoiBfUaTch  12.) 
I  hear  of  Chlnoh  Bngs  already  baving  began  their  depredatlonB  npon  the  wheat. 
Some  of  thef&nnOTe  WU  me  the  "little  red  OQes"  are  io  great  force.— (Waahington 
Connty,  Mbeonri,  April  ZT. ) 

This  u  the  lat  day  of  Hay,  md  oar  fielda  Bi«  alive  with  cbinchea,  which  will  donbtleea 
deotrof  a  Urge  per  cent,  of  the  growing  wheat  and  iucomtng  oom  crops,  leaving  the 
oonnt^  In  a  starving  condition.  I  never  aaw  ohinohes  as  nameroos  so  toon  in  the 
spring,  and  I  am  an  old  settler  in  this  coantry.  The  nnivenal  cry  is  from  far  and 
near,  "What  will beoome  of  ns!"  "Whatcanbe  done  so  com  may  be  taise*!!" 
Heavy  rain*  may  come  and  save  as,  but  in  the  event  this  fails  tbis  conntry  will  be 
mined.    Can  ^oa  anggeit  a  remedy  I — (Jobne      "       ■     --■         ..... 


full  of  (kMi.-^<IfeMho  Cqpnty,  Kansas,  May  5.) 
The  Chiaeh  Bae  Is  doing  much  damage  In  this  pi 


.    .    „    „ ispartof  theooDnti7. — (Smith  Connty, 

jisiiks,  June  10.) 

Jane  reports  were,  however,  with  some  few  exceptions,  less  alarmiog, 
and  the  rains  seem  to  have  accomplished  their  work  in  deatroyiDg  the 
bligs  over  most  of  the  Northwest,  so  that  1882  will  in  all  probability 
not  prove  an  ezceptional  year.  The  exceptional  injury  that  continued 
through  Jnne  was  mostly  in  SUssonri  and  Kansas,  and,  in  view  of  its 
severity  in  parts  of  the  former  State,  we  wrote  to  one  of  onr  special  ob- 
servers for  an  account  of  the  weather  there  in  early  spring  and  summer, 
and  append  his  reply: 

Cadbt,  Washington  Countt,  MieaouBi. 

DiAR  Sir:  Yonr  favor  of  Jnne  6  is  received.  With  respect  to  the  meteorological 
oondlttons  prevailing  early  spring  and  snmmer,  I  beg  to  state  that  the  winter  was 
mild;  the  month  of  Sfarch  was  nunsnaUy  wann.  The  early  pari;  of  April  warm  until 
■bontthemiddteof  the  month,  when  rain  set  in,  which  lasted  something  like  two  weeks. 
Host  of  the  rain  was  very  heavy  and  cold,  The  early  part  of  May  was  colder  than 
nsnal.  There  ocoarred  severe  mtata  npon  three  or  fonr  nights ;  ice  was  formed ;  two- 
thirds  of  the  newly-foimed  peaches  weie  killed,  and  all  potato  vines  killed  to  the 
gronnd.  Then  acoan«d  a  Hpell  of  nnasually  hot  weather,  with  now  and  then  a  heavy, 
^Mhing  shower.    This  kind  of  weather  lasted  till  the  end  of  Jane. 

Chinch  Bags  persevere.  It  would  sarprise  yoa  ta  see  how  beaatifully  and  steadily 
tbelr  progress  is  shown  across  an  oat  field  here.  To  see  the  strip  whitni  and  irideo  from 
day  to  day  wonld  interest  an  entbtuiastic  naturalist,  bat  a  farmer^"  not  mnch."  An 
they  iook  a  strip  dry  and  white,  they  leave  It ;  none  can  be  found  in  the  strip.  Their 
motto  Is,  "  Forward,"  When  they  have  be(jun  to  march  they  do  not  "  look  tiack."  A 
nelKhbor  is  trying  to  keep  them  in  check  among  Ms  com.  He  is  at  leant  rendering 
th<U  lives  miserable.  He  has  got  a  taming  plow,  and  plows  pretty  near  the  oom, 
and  daabes  the  soil  agaiast  the  stalks,  and  makps  ae  great  a  commotion  as  he  known 
how  in  the  hope  of  at  least  thinning  them  a  little.  Aftwr  all  he  is  not  very  sangniue 
ofnootss. 

Toon  respeotfully, 

J.  G.  BAELOW. 

Prof.  C.  V.  BiLKT. 

The  appefuance  of  the  chinches  in  early  spring  in  snch  nnmhers  is 
not  astonishing  when  we  consider  the  great  numbers  in  which  they 
oocorred  last  season. 

BBMEDIES  ASD  PBBTBKTIVE  UBASUBE8. 

Concerning  irrigation  as  a  remedy,  and  concerning  preventive  meas- 
nree,  we  quote  &om  a  recent  article  which  we  communicated  to  the 
Amariean  Agrieulturigt  (December,  1881). 

I  have  fonnd  no  occasion  to  change  my  opinion  as  to 
Irrigation  as  a  remedy  for  Chinch  Bug  inipries,  a  remedy,  t 
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of  moot  fivmera,  for  Umk  are  few  who  ndglit  not,  with  tbe  aid  of  i>rnpeT  wlndmnit, 
obttin  the  ir»ter  Te(}D)nite  Tor  irrigatiag  theit  tlelda  at  the  needed  time,  while  many' 
hive  Dktnial  iiri^ting  facilitiPB.  I  have  repeatedly  laid  Btr«M  in  my  writiopiis  us  the 
importuice  of  imgBtion  in  conibatiiig  several  i)f  our  worst  iuuect  eoemies,  and  aside 
from  its  benefits  in  this  direction,  every  recurrence  of  a  druiighty  year,  aucli  as  the 
present,  in  l«rE«  portions  of  the  United  States,  convince  me  of  its  importance  as  a 
DKanaof  gnarding  against  failure  of  crops  fVomoxccsaivedrooght.  I  am  glad  to  know 
that  man;  fanners,  and  eapecialiy  small  fmlt-growers  in  the  vicinity  of  New  York, 
we  pnpaiiDe  in  one  way  or  another  for  irrigation  whenever  it  becomes  necessary, 
■nd  I  was  pfeased  to  hear  Dr.  Uezamer,  at  the  late  meeting  of  tlie  American  Pomo- 
logical  Society,  ncge  a  general  system  of  irrigation  as  the  most  pi'ofitable  inveatment 
the  cnltivator  can  make  in  a  climate  subject  tosaoh  periods  of  dionglit  asoureisknown 
to  be.  When  it  comes  t«  prevention  a  great  deal  Inay  be  doae  during  the  winter 
srason  in  bnminK  tbe  hibernating  bug?,  and.  as  remarked. elsewhere,  I  cannot  lay  too 
uDch  Stress  on  the  importance  ofwinter  work  in  burning  corn-stalks,  old  boards,  and 
all  kinds  of  grass,  weeds,  lubbish,  and  litter  around  gram  fields,  and  even  the  leaves 
in  the  adjacent  woods,  in  and  under  all  of  which  the  little  pest  hibsmot^s.  Next  to 
dioiniing  oat  the  rascals,  cremation  is  ondoabtedly  tbe  most  effectual  mode  of  de- 
■tmctioQ.  2faxt  let  the  spring  wheat  be  sown  aa  early  as  possible  and  the  ground 
TDlied.  "nie  rolling  will  apply  equally  well  to  tbe  oultore  of  winter  wheat,  thongh  I 
■Dnld  not  advise  tbe  early  fall  planting  of  the  last  in  sections  where  it  is  likely  to 
uffer  Aom  Hensian  Fly,  for  reasons  not  pertinent  in  this  connection.  Sow  thickly, 
u  Ibe  mote  tbe  ^roand  is  shaded  the  less  the  Chinch  Bng  likes  it.  If  in  late  winter 
ibe  bngi  are  kaowa  to  be  nnmerons,  so  as  to  bode  fntnre  injoiy — and  tbe  fact  can  be 
muly  utettalDed  by  the  ill-savored  odor  they  send  np  &om  the  oom-sbooka,  and  by 
lifii  geoeral  prownce  in  the  wintering  places  mentioned—it  will  be  well  to  plant  no 
wbnt  or  barley.  In  abort,  just  le  proportion  as  we  adopt  an  intelilgeot  and  cleanly 
ifilemof  enltaT«,  jnat  in  that  proportion  will  tbe  Chinch  Bug  become  harmless;  it  is. 
in  great  itM^  and  in  its  more  serions  ospecle,  a  result  of  slovenly  husbandry,  and  will 
Imt  its  uiTeat«uiDg  character  in  the  more  Westeni  States,  as  it  has  in  those  east  of 
111,  jnrt  as  fast  aa  moro  careful  and  intelligent  husbandry  becomes  tbe  fashion. 

We  have  no  doabt  but  that  the  keroseiie  emnlBion,  vhich  will  be  de- 
scribed further  on  under  the  head  of  Orange  insects,  mny  be  used  to 
^ood  advantage  against  the  second  brood  when  it  ia  developing  in  com 
above  grotutd,  by  being  sprayed  in  proper  dilation  with  force  upon  the 
\i\aatB.* 


THB  ARMY  WORM. 

{Leveania  vmipwneta  Haw.) 

Order  Lbfidoptbba;  fkmily  Nootuid^. 

[Plafcs  II  and  VI.] 

As  we  have  been  preparing  for  the  third  rejiort  of  the  Entomologicnt 
Commisaion,  and  for  a  special  bnlletin,  an  extended  account  of  the  Army 
Worm,  and  as  it  has  been  qnite  prevalent  and  destructive  in  several 
Slates  dnring  the  present  spring  and  summer,  or  while  this  report  is  being 
prepared  for  the  printer,  we  have  conclnded  to  extract  in  advance  from 
the  aforementioned  bulletin  portions  referring  to  the  habits  and  nataral 
hiNtoiy  of  the  specieii,  and  to  add  the  results  of  special  observationB 
made  dsring  the  past  two  years,  as  well  as  an  inteiestin^  and  popular 
account  of  the  invasion  of  1880,  which  the  Kev.  Samuel  Lockwood,  of 
Freehold,  K.  J.,  has  been  kind  enough  to  send  ns  for  publication.  We 
commend  thi8  last  for  the  accurate  observations  it  eontalDS  and.  for  its 
many  facts  both  as  to  the  habits  of  the  insect  and  the  meteorological 
conditions  auder  which  it  prevailed  that  year.  We  also  reproduce  the 
colored  plate  deaigned  for  the  Commission  report. 
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HABITS  AND  NATURAL  HISTORY. 

It  was  iiot  oDtil  18o5  tbivt  the  first  step  towartis  ascertaining  deflnit^ly 
the  life-histoiy  of  the  Army  Worm  wbs  made,  althoii;^b  it  huil  been 
destrnctive  at  intervals  for  more  than  a  hundred  years  before. 

In  this  yeiir  John  KirkiiaLrick  reared  the  poi-f^ct  moth  from  the  de- 
stmctive  worm,  and  describud  botli  pupn  and  adult  in  tlie  Ohio  Agricul- 
tural Keport  for  the  same  year.  Onr  more  extended  kitowIedp;e  of  the 
subjeetdates,  however,  from  ibe  great  Army  Worm  jciir  of  1801,  In  this 
year  WaUb,  Kirkpiitrick,  Thomaa,  and  Klippart  at  the  ^Vest,  Hud  Fit4;h 
and  Packard  at  the  East,  all  imjiFoved  tbeir  ojitwrtiinitios  for  Htud.ving 
the  worm.  To  Walsu  we  are  pai'tiuiilarly  iudubted  for  a  study  of  it« 
parasites,  though  his  views  of  its  natural  history  lmv«  proved  singularly 
unfortunate.  To  Fitch  is  due  the  credit  of  the  coiTeet  scientific  naming 
and  th0  discovery  of  the  synonymy.  Kirkpatrick  first  tlesuribetl  the 
most  Important  of  all  the  parasites — Semoraa  teuainio! — and,  in  the 
light  of  later  developments,  lie  wan  sin^larly  oorre^it  in  bis  ideas  sut  to 
the  number  of  broods  and  method  of  hibernation. 

Yet  up  to  1876  no  definite  knowletlge,  based  on  observatiou  and  ex- 

Eeriment,  existed  on  some  of  the  most  im|K>rtaut  points  in  the  uatoral 
Istory  of  the  species.  The  eggs  and  the  mode  and  place  of  ovipoei- 
tion  were  unknown ;  the  question  of  hibernation  and  of  the  number  of 
auuual  generations  was  still  as  ojien  to  discussion  as  when  so  warmly 
debated  by  Walsh  and  others,  and  many  minor  matters  remained  un- 
settled. Since  1876  we  have  been  able  to  re])Iiice  uncertainty  in  these 
directions  by  positive  knowledge,  so  that  there  ni'e  no  questions  having 
any  important  practical  bearing  that  are  now  mooted  in  resitect  of  this 
insect. 

OOWOEBNINO  THE  EGG  [Plftte  VI,  fig.  3.] 

When  and  whebb  the  eggs  are  laid.— The  favorite  place  to  which 
tlie  Army  Worm  moth  consigns  her  eggs  in  wild  or  tamo  grass  or  in 
grain  is  along  tbe  inner  base  of  the  terminal  bhulei^'  where  they  are  yet 
doubled,  or  between  the  stalk  and  its  surivundiiig  sheath.  They  are 
by  no  means  strictly  wnfined  to  these  situations,  iis  is  shown  by  the 
fact  that  we  have  knt)wn  tbe  moths  in  bn>ediiig  cages  to  oviposit  in  crev- 
ices on  the  side  of  sward  which  bad  Ix^en  cut  with  n  knife,  or  e\-eu  be- 
tween the  roots.  In  <tiir  flfst  olwervatioiiR,  wliich  were  niaiie  in  low  blue 
grass,  the  eggs  were  almost  invariably  found  in  ttiu  told  ut  the  base 
and  juncliou  of  the  terminal  leaf  with  the  stalk ;  but  later  thuy  wtre 
fiiuud  thrust  down  Wtween  the  sheath  and  thu  stalk,  and  occasionally 
in  the  natural  curl  of  a  green  leaf  ur  the  nnnutural  t;url  at  thv  sidvit  of 
a  withered  h-af. 

The  rankest  tufts  of  grass,  caused  in  pastnn's  l)y  the  droppings  of 
cattle  and  sheep,  are  pi'eftined  by  tbe  nK)tli  fur  o\-i)H>»:ition,  and  iu  tlieee 
tufts  the  oldest  and  toughest  stalks ;  aii<t  in  grain -lli.-ldH  also  the  itiiiker 
gi-owth  caused  by  an  iiocuiuulatiori  of  manure  at  some  one  spot,  or 
Uie  previous  existence  of  soi^e  fodder  heap  or  the  like  are  preferably 
chosen. 

The  observations _of  the  present  spring  have  sutisfaetorily  |)i-uveu 
that  early  in  the  season  tlu-  moths  uvi))o»it  by  pi-eleruuee  iu  the  vut 
straw  of  old  stacks,  in  hay -ricks,  and  evt-ii  in  old  fotldcr  stacks  of  corn- 
stalks. Old  bits  of  coni-sl^ilk  upon  tin*  surfaceof  tbe  ground  in  past- 
ures have  tteen  i'epcat<!dly  found,  both  in  the  vicinity  of  Washington 
and  in  Korthern  Alabama,  with  hundretlnof  eggs  thrust  under  tlie  outer 
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ihroth  or  epidflrmis,  while  tbe  last  year's  stalks  of  irrassin  the  flclds 
uoaod  Wa^iington  hare  been  found  to  contain  thnse  eggs  in  Hitnilnr 
poeitiML  Th«  evidence  oollected  in  1875,  and  pnblistied  in  our  Eif^hth 
Ulssoori  Report,  seenied  to  show  that  where  fodder  stackH  existed  in 
graiu-Sdds  the  worms  originated  irom  them  or  froia  their  near  vicinity, 
ud  tbe  obfierratlonB  Just  mentioned  prove  tbe  correctness  of  the  infier- 
eoce  then  made. 

It  has,  however,  been  proven  by  this  spring's  observatione,  that,  laob- 
infT  both  stnbble  and  fodder  stacks,  ttie  moth  can  and  does  oviposit  in 
spring  in  yoang  wiuter  grain.  Mr.  A.  Koebele  found,  in  March,  iti  ttie 
ncini^  of  Savannah,  Oa.,  newly-batched  larvte  in  the  center  of  an  oat- 
fleld,  the  grain  being  one  foot  or  more  in  height,  and  do  straw  stuck  in 
the  vicinity. 

As  stated  in  tlie  American  Entomologist  (£11,  p.  214),  the  moth  will 
also,  when  exceptionally  numerous,  lay  her  eggs  without  concealment, 
ud  npon  plants,  such  as  clover,  which  the  larva  does  not  ordinarily  rel- 
ish. As  an  instance  of  this  we  stated  in  a  footnote  that  we  had  recently 
leceived  from  Professor  Lintner,  State  Entomologist  of  Kew  York,  what 
were  apparently  the  pressed  eggs  and  egg-shells  of  this  moth,  thickly 
covering  clover  leaves  and  mixed  with  an  abundance  of  white  gummy 
matter,  with  which  the  moth  usually  secretes  them,  all  indicating  that 
the  moths  had  in  this  iiiataace  (doubtless  from  excessive  numbers) 
"  Blopited  over." 

Bmaining  concealed  duriog  the  day,  unless  disturbed,  or  except  in 
donily  weather,  the  moth  begins  to  fly  at  the  approach  of  night,  and,  as 
Ctr  as  observations  have  indicated,  is  engaged  in  ovipoaiting  most  Act- 
inly  daring  the  earlier  part  of  the  night.  It  was  at  five  or  six  in  the 
sftemoon  when  the  first  moth,  in  1876,  was  discovered  in  tbe  act  of  egg- 
laying,  but  they  have  since  been  found  at  work  most  often  in  the  early 
night  hours.  The  time  of  year  when  the  eggs  are  laid  will  be  discnssed 
m  Chapter  V  (of  the  special  Bulletin),  under  the  bead  of  "  Number  of 
Annual  Generation s." 

MODE  OF  OTIPOSITIOn. 

We  have  already  described  the  compressed  homy  ovipositor  of  the 
female  which  plays  with  great  ease  npon  the  two  telescopic  snbjoints 
of  the  abdomen.  This  organ,  in  the  act  of  oviposition,  is  thrnst  in  be- 
tween the  folded  sides  of  the  grass  blade,  and  tlie  eggs  are  glned  along 
the  blade  in  rows  of  from  fifteen  to  twenty  and  covered  with  a  white, 
glistening,  atlhesive  lluid,  which  not  only  fsistens  them  together  but 
draws  the  sides  of  the  grass  blade  close  around  them,  so  that  nothing 
but  anarruw,  glistening  streak  is  visible.  Tbis  attemptat  coutieahiient 
is  always  made  where  the  eggs  are  deposited  in  the  leaf;  but  where  they 
are  thrust  down  between  the  sheath  and  the  stalk,  or  otherwise  natn- 
rally  ooooealed,  the  gummy  fluid  is  often  very  sparsely  used,  aud  some- 
times not  at  all. 

We  have  stated  the  number  of  eggs  in  a  string  at  ttom  fifteen  to 
twenty,  and  this  we  believe  to  be  almut  the  uurmal  number ;  but  we 
have  known  as  few  as  two  or  three  to  be  deposited  in  confinement',  and 
Inrge  batches  of  nearly  a  hnndi'ed  eggs  iu  from  tlirt-e  to  eight  iiiws 
have  been  found  in  bits  of  corn-stalk. 

We  have  elsewhere  expressed  the  opiniou  that  the  grass  blades  may 
possibly  be  clasped  by  the  o]>ening  hind  lK>i'der  of  the  oviixisitor,  so  as 
to  give  the  insect  a  flrmeT  hold  and  dose  tiie  leaf  more  tirnily  on  the 
pggK,  bnt  more  recent  actnal  observn  tions,  in  the  field,  iif  the  mitvenit^utH 
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of  tfae  motli  during  oviposition  indicftte  that  tliis  opiniou  is  not  well 
founded.  She  walkn  or  Hies  aronnd  in  the  grass,  alighting  every  few 
tnotnentti,  nntil  she  finds  a  place  that  sadsfles  her.  She  then  clasps  the 
blade,  the  head  almost  invariably  upward,  or  in  the  same  direction 
with  the  blade.  The  front  pair  of  legs  clasp  the  blade  forward,  the 
middle  pair  about  the  middle  of  the  abdomen,  and  the  hind  pair  about 
the  tip  of  the  abdomen,  .the  wings  being  partly  open  meanwhile.  The 
leaf  is  thus  folded  by  the  middle  and  hind  legs,  while  the  abdomen 
bends  and  the  ovipositor  is  thmstin,  as  already  described.  She  is  thus 
engaged  from  one  to  three  or  four  minates  at  a  given  spot,  according 
to  the  number  of  eggs  laid,  and  then  flies  a  short  distance  and  in  a  few 
minutes  lays  another  batch.  •  As  we  have  known  thirty  eggs  to  be  laid 
in  two  minutes,  it  would  not  require  many  hours  to  empty  the  ovaries, 
and  a  given  female  probably  lays  all  her  stock  of  eggs  in  one  or  two 
nights,  though  the  time  will  vary  with  temperature  and  other  condi- 
tiona  We  have  known  the  moth  to  be  so  Oikedly  engaged  in  supply- 
ing a  piece  of  old  stnbble  with  her  eggs  that  she  was  unable  to  disen- 
gage herself  when  first  disturbed,  andshe  was  always  sufficiently  intent 
on  the  operation  to  reuder  observation  with  a  "  bull's  eye  "  sufficiently 
easy. 

PROLIFICACY. 

It  is  evident,  when  we  consider  the  immense  numbers  in  which  the 
Army  Worm  often  occurs,  and  when  we  also  consider  the  number  and 
importance  of  its  natural  enemies,  that  the  moth  must  be  quite  prolific 
The  only  retorded  statement,  however,  is  that  in  the  Eighth  Missouri 
Beport  (p.  34),  where  the  number  of  eggs  indicated  by  a  single  dissec- 
tion is  stated  to  be  upward  of  200.  That  this  dissection,  however,  most 
have  been  made  too  early  or  too  late  is  8howu  by  the  fact  that  two  dis- 
sections made  the  present  spring  showed  737  eggs  in  the  ovaries  of  one 
female  and  662  in  the  other. 

DUEATION  op  THE  EGG  STATE, 

Observations  made  in  Mis^uri  in  187G  indicate  that  the  worms  hatch 
from  the  eighth  to  the  tenth  day  after  the  eggs  are  deposited,  while 
others  more  recently  made  in  Washington  make  the  average  duration 
of  the  egg  in  the  month  of  May  Just  one  week. 

ha:bits  and  pecdliaeities  of  the  wobm.* 

Habits  when  young. — When  the  eggs  have  been  laid  in  a  green 
grass  blade,  the  larvae  on  hatching  feed  for  a  time  in  the  fold  of  the  leaf. 


*  It  will  be  int«i««t>inR  naA  Important  in  thU  conuectiua  to  tr»ti8l»t«  Ouente'H  geoetsl- 
listionB  on  the  larvn  of  thia  f^uuH,  a«  tliej-  uiiiy  cutrve  to  holp  us  to  a  more  acounit* 
judgment  concpniinR  oae  or  two  points  in  t1i«  life  history  of  vnipunciti!  The  larvw  ot 
lioucunla  are  all  cloeol.y  related  in  appearand^,  and  eren  tlin  mont  expert  ontamologJHt 
is  often  decpLved  by  them.  No  £un>[iean  Hpeciox,  to  my  huoir  lodge,  is  of  a  Kreenoolor; 
all  havii  a  nhite  domal  «tri[>e,  and  are  of  aarueoua  or  browiiitth  gray,  with  ue  ordiuary 
lineH  well  continuod  and  nell  markivl,  and  between  the  Iiuph  a  number  of  other  lines 
or  Bapemumerory  bauiU,  oft^n  resiittinfc  from  a  niHssiiiK  together  of  brown  or  reddish 
atoniH.  These  asiially  oonatitnte  all  the  markings,  bnt  ol^n  tlie  subdorainn  [n  flUed 
with  black  marks  which  are  not  continued  upon  Itie  rest  of  tbe  sugnient.  The  stigmata 
are  often  wholly  black  or  blown.  TlieHe  larviH  live  exchiHively  n|>on  the  Graininece, 
and  ape  to  bo  foond  upon  those  which  grow  nilh  their  runla  almost  in  the  water,  as 
well  as  n|iou  those  growing  oidy  upon  the  drieiit  hIDnoks.  Tbuae  which  form  thick 
taf\B  affonl  a  natural  shade,  in  the  midst  of  whirli  the  caterpillars  pass  their  llvei^ 
climbiufc  to  the  extremity  of  the  leaves  only  in  the  eveninj;  or  eVeu  at  niKht.  ThoM 
wbidh  live  on  grass  with  sparse  leaves  by  which  they  aii;  not  suQIcieutly  tSiaded,  bide 
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niiere  they  bateb  in  the  stabble  or  old  stalks  tbey  remain  sheltered 
therein  for  three  or  foot  days,  iseainj;  at  night  to  feed  but  going  back 
for  shelter.  The  newly -btttohed  worms  were  also  found  ander  the  frayed 
bark  of  the  cedar  posts  aroiind  a  wheat-field  at  HimtSTitle,  Ala.,  in  such 
tinmbers  and  at  snch  an  early  age  as  to  indicate  that  they  had  hatched 
tiiere.  At  this  stage  they  are  whitish  in  color,  walk  like  loopers  in  cod- 
seqaence  of  tbe  atrophied,  or  rather  non-developed  first  and  second  pairs 
of  pro-legs,  drop  suspended  by  a  silken  thread,  or  carl  ap  when  disturbed. 
As  has  wen  so  often  said,  daring  the  early  ]^rt  of  their  lives  the  Urvse 
are  very  similar  in  their  habits  to  tbe  many  species  of  cat-worms,  working 
QpoD  the  leaves  of  grass  or  grain  during  the  night  or  in  cloudy  weather, 
und  hiding  during  the  bright  snnsbiue.     ■ 

The  fact  cannot  be  too  strongly  impressed  that  tlie  traveling  of  the 
worms  in  iarg<e  armies  is  abnormal.  Daring  nearly  tbe  whole  year  in 
i^onif  subject  to  their  inoarsious  tbe  worms  may  be  found  in  graes- 
tidds,bigh  or  low  (perhaps  more  often  in  the  lowlan,ds  bordering  marshes, 
as  they  are  here  less  liable  to  disturbance),  feeding  in  the  normal 
eat-worm  manner.  If  their  numbers  be  small  they  may  pass  their  entire 
lives  io  this  manner,  for  it  is  only  when  so  very  abundant  that  the  Ibod 
of  the  vieinity  is  destroyed  that  the  worms  march  in  search  of  further 
supplies.  Ordinarily  one  may  pass  daily  through  a  grass  plot  where 
they  abonnd  and  never  suspect  their  presence  antil  the  plot  begins  sud- 
•leoly  to  look  bare  m  patches.  Thomas,  in  his  first  Illiiiois  report,  states 
that,  altboagh.he  particularly  looked  for  the  worms  during  June,  1876, 
he  sever  saspected  their  presence  in  a  constantly  frequented  grass  plot 
Mind  his  boose  until  it  was  made  manifest  in  this  way,  by  which  time 
ihe  worms  bad  disappeared,  the  abundance  of  tbeir  excrement,  however, 
shoving  well  enough  that  they  had  been  there.  From  the  fact  that  the 
marching  is  abnormal  it  always  happens  that  in  marching  years  many 
bnneis  insist  that  the  sedentary  worms  ravaging  their  flelds  are  not 
the  true  Army  Worms,  but  simply  the  "ordinary  cat- worms"  which  tbey 
have  with  them  every  year. ' 

When  young  the  worms  resemble  quite  closely  in  color  tbe  plants 
npon  which  they  feed,  and  this,  with  the  habit  of  hiding  as  they  do  by 
tlay,  and  dropping  when  disturbed,  renders  them  very  difficult  of  deteo- 
tion.  The  lighter  color  of  the  young  worms  fbund  thus  concealed  has 
given  rise  to  the  theory  pnt  forth  by  Thomas  and  others,  that  the 
marcbtng  worms  belong  to  a  distinct  race  of  the  species;  bat  there  is 
not  a  particle  of  reason  in  such  a  theory,  for  the  worms  of  tbe  marching 
Indies  poseessed  the  same  light  color  originally,  and  indeed  the  varia- 
tion is  such  that  tbe  same  color  frequently  persists  with  the  tnll-grown 
woimg,  whether  of  the  marching  bodies  or  of  the  normal  hidden  individ- 
nals.  The  deep  color  is  largely  the  result  of  exposure,  and  whether  tifia 
sedentary  or  marching  habit  predominate,  depends  entirely  upon  cir- 


wbirh  est  the  leaves  of  aqostlc  ftagaeH  bide  UietDtelvea  within  tbe  Btollu,  tbe  tops  nf 
which  b»Te  bem  cot  off  by  the  hand  of  man  or  broken  off  accidentally.  Tbey  bury 
Ihfiniclvantitil  stopped  by  anode,  and  their  excremeDt,  which  partly  flUatbesetabei*, 
bean  viUMM  to  tbe  met  that  tbey  enly  leave  their  dwelling  to  take  their  food.  Tliis 
rvtreat,  if  tt  is  not  g^narded  from  the  puncturea  of  the  Ichnenmona,  at  leaat  completely 
alirltcrstham  from  the  attacks  of  birds  ;  bat  tbis  is  not  its  only  use,  for  tjiey  ntilize  It 
■I ill  more  when  tbey  reach  the  time  fur  metamorphosis.  Tbey  do  not  bnrythemBelvert 
!D  the  Mfth  liJie  their  ooan^tum,  but  content  themselves  with  spinning  below  ami 
)baie  tbem  two  little  putltioos  mixed  with  frass.  Tbe  LeuoAnias  which  are  ready 
torpspaUoulnUie  latt«rp*rCof  tbe  eeaoou pass  throuKb  the  winter  In  the  larvastat*), 
ud  only  nudergo  the  metunorpbosli  in  the  spring. 
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DCKATION  OP  VOBH  LCPK. 

With  av  widespread  an  inaeot  as  the  Army  Worm  It  is  imposBible  to 
make  any  general  statement  coDcerning  the  doratloii  of  any  one  stage 
vrhiuli  vill  hold  good.  In  Saint  Louis,  in  the  vivarium,  nt  an  average 
t«int>erature  of  8tt°  F.,  we  found  that  certain  of  the  worms  passed  through 
their  five  iifblte  at  iotervaln  of  three  days,  making  the  entire  leogth  of 
the  larval  life  fifteen  or  sixteen  days.  The  development,  however,  even 
of  tho«e  hatching  at  the  same  time  from  the  same  brood  of  eggs  is  quite 
irregular  and  may  oocnpy  several  days  loDger.  In  Northern  Illinois, 
Walsh  gives  the  period  at  from  "four  to  five  weeks,"  while  the  shortest 
pwiod  uf  larval  life  that  Thooias  Las  observed  is  tweuty-eigbt  days. 
Ipdiriduals  reared  at  the  Departmeui  of  Agrioultnre  io^cate  that  in 
this  latitude  in  late  spring  the  period  is  &om  twenty  to  twenfy-flve  days. 
Urerytbiug  depends  of  course  upon  the  temperature,  the  midsammer 
individuals  passing  through  their  changes  much  more  rapidly  than  the 
spring  and  fall  br<K>ds.  As  we  shall  show  later,  the  Army  Worm  most 
often  hibernates  in  the  larva  state,  oonseqaeutly  the  larval  life  of  the 
last  brood  frequently  esteuds  over  a  space  of  four  months  or  even  more. 
Tn  addition  to  the  details  published  iu  our  eighth  and  ninth  Missouri 
Keporte,  the  following  observatioua  recorded  this  spring  will  illustrate 
the  great  variation  referred  to. 

Some  eggs  of  the  Army  Worm  moth,  which  were  deposi  ted  May  4, 1882, 
batched  May  II.  The  worms  pEissed  their  first  molt  Mav  17,  the  fieooiid 
Hay  20,  the  thinl  May  ^,  the  fourth  May  20,  and  the  fifth  May  29.  On 
June  2  some  of  the  larvie  had  entered  the  ground,  and  June  17  eight 
moths  issued. 

May  23  some  moths  collected  daring  the  evening  of  the  37tli  wen 
plaued  in  the  vivarium  with  grasses.  June  3  many  young  larva  had 
already  batched,  and  on  June  20  some  had  eutered  the  ground  for  pu- 
pation. 

BSHXDtni. 

BuBNiNO  OLD  QBABS,  WHO — ^That  Aelds  which  have  been  burned  over 
iii  the  winter  are  free  from  the  destrnctive  presence  of  the  worm  is  a 
fiict  in  the  history  of  its  visitatioDB.  But  opiuiun  has  varied  oti  to  the 
prei-i><e  effect  produced  by  burning  over.  Walsh,  as  we  iiave  already 
hIiowm,  always  urgc«]  this  remedy  of  burning  over,  thinking  that  it  de- 
Htmyed  the  eggs.  The  next  phase  was  that  suggested  in  our  Bigfath 
Mi»rtoup  Hepoi't,  where,  after  showing  that  the  eggs  are  preterably  laid 
in  old  grass-stalks  or  stnbble,  the  inference  was  plain  that  tJie  uppropri- 
me  nidns  would  be  destroyed  by  the  burning. 

Now  that  larval  hibernation  is  established,  however,  we  can  readily 
Hee  that  the  tires  would  destroy  these  liib«>inatiiig  larvio  and  prwveut 
the  Hppeiirance  of  the  moths  and  of  a  second  destructive  brixxl  from 
theui.  But.  we  must  not  suppose  that  the  burning  over  would  prevent 
all  iipiiearancc  of  the  worm ;  it  merely  prevents  its  appearance  iu  de- 
HtnK'live  numbers.  The  moths  will,  when  exceptionally  mimerons,  lay 
tlieir  eggH  without  concealment  and  upon  plants,  snch  u»  clover,  wbi«h 
the  larva  docs  not  relish.  In  such  cases  of  exceptional  abundance  we 
may  well  suppose  that  the  moths  will  tiy  into  flelds  which  have  been 
burned  over  and  supply  tbem  with  eggs;  but  the  instances  iu  which 
this  would  result  in  material  damage  to  the  crop  would  be  very  rare. 

"As  the  Ainiy  Worm  appear8  in  vast  numbers  during  i«'i*taln  years 
oulj',  aud  ut  inegular  intervals,  and  as  this  appearance  is  rather  sudden 
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and  aeH&am,  if  ever,  aoticipated  by  tlie  fiumer,  bnniing  ae  a  mvaoAy 
iDses  much  of  Un  importance,  except  where  it  is  praotioecl  animally;  and 
in  view  of  the  benefit  of  anch  barning  in  destrojing  cbitich  bngs  and 
ii(ber  inseotu  it  is  to  be  regrette<1  that  the  practice  of  winter  baniiug  of 
fields,  prairies,  straw-pileH,  weeds,  and  other  littor  and  nibbiah  does  not 
mwre  generally  prevail:  the  destniction  of  injnrioas  insects  by  sach  a 
dystem  woald  far  ontwei^h  the  benefit  derived  from  plowing  these  stnlks 
aud  weed«  ander  or  leaving  them  to  gradually  decay." — \hth  Mo.  Rejt., 

Predictions;  JtETEOBOLOGioAL  influences  on  the  species,— 
What  we  stJU  need  to  know,  in  order  to  make  the  barning  over  of  much 
.»vail,  is  some  method  of  actually  predicting  the  coniiug  of  the  wonuB. 
That  climatic  changes  have  much  to  do  with  diaaetrouft  years  is  iudu- 
bjtable,  yet  it  is  very  evident  from  facts  we  have  given  th(it  Fitch's 
theory  will  not  hold.  We  have  Rhowu  that  he  ha<l  no  practical  knowl- 
edge of  the  suttiect,  and  that  his  theory  was  hurriedly  thrown  together. 
We  are  also  not  inclined  to  admit  the  tmth  of  Professor  Thomas'  weather 
arguments  in  the  case  of  Army  Worm.  The  moat  we  can  say,  after  a 
caiefsl  review  of  past  years,  is  that  all,  or  nearly  all  of  the  years  of  Army 
Worm  abnndance  have  followed  dry  years,  the  nature  of  the  year  in  which 
they  Ktually  occur  having  little  or  nothing  to  do  with  it.  This,  however, 
helps  08  Duly  so  tar  as  to  enable  us  to  say  that  after  a  year  of  ^ceptional 
dinight  the  worms  mag  appear  in  injurious  numbers.  We  are  still  very 
Ear  from  saying  that  after  snch  a  year  the  Army  Worm  is  a  necessary 
MHiseqaence,  so  that  for  practical  purposes  we  aie  still  almost  as  far  in 
ibe  dark  as  formerly. 

lu  short,  however  interesting  it  may  be  to  speculate  as  to  the  weather, 
no  well-informed  person  will  pretend  to  a  sufficient  sibyline  insight  into 
the  fatore  to  enable  him  to  act  with  absolute  confidence  as  to  resnlta. 
The  pretensions  of  a  Tice  or  a  Vennor  must  be  classed,  in  the  light  of 
whatever  there  is  of  science  in  meteorology,  among  the  utterances  of 
<^harIataIIS  and  gnaoks,  and  whatever  tbe  tendency  may  1>e  for  history 
to  repeat  itself,  so  far  as  weather  and  season  are  concerned,  the  reoords 
anffidently  show  that  there  is  no  absolutely  relying  upon  the  weather  of 
the  fature.  Insect  probabilities  in  connection  with  meteorological  spec- 
nlation  offer  a  most  inviting  field  for  theory  and  speculation  for  those 
who  bave  few  facts  to  lean  upon,  but  it  can  never  be  safe  to  anticipate 
for  more  than  twoor  three  mouthsahead  at  the  inout.  It  isquite  possible, 
from  the  observed  facts  during  tbe  winter  and  early  spring,  to  form 
pretty  accurate  oonclnsioiis  as  to  what  may  haiipeu  the  ensuing  summer 
90  far  as  the  Army  Worm  ia  concerned,  and  this  is  especially  true  when 
the  preceding  summer  and  autumn  have  been  exceptionally  dry.  This 
may  be  illustrated  by  the  following  opinion,  quoted  trum  an  article  wbiob 
we  published  in  the  Rural  New-Yorker  of  May  27,  which  Hubsequent 
events  have  fully  justified: 

Aemt  the  Army  Worm  IhaFPol)lftinpdni»iiylnt«re8tiiigl'iH',tsiltirinKlho]i»KtwiuttT 
•■utprcMnt  Hfitiag,  wbich  all  go  to  coufirro  CbucorrectneHH  of  my  {iruvloiiH  <-iiiii-tiiiil(irii) 
•od  iafereacea,  ea|ioaJftlly  thaw  of  ISW),  as  preaentod  t«  tlif  AiiH'ricAii  AoMitiiilioii  for 
tiM  Advancement  of  Scicuce,  viz.,  that  it  liiIiiir]iat<'S  [inuoiimlly  iu  tlie  worm  or  larv* 
«»l«.  Fmin  tbe  fnct  that  Ilie  nonn  of  all  sues  has  lii-un  fonml  tlirouRliiint  tUo  iiast 
winter  not  only  ftroand  WatJiiiigton  bat  in  various  TiarCa  »f  the  South.  whriiev«r  it 
b*i  been  looked  for  caiefally,  ami'  from  the  further  tact  that  the  mntba  have  lately 
bten  vHTnpnieroiia  sad  aetive  in  layiog  their  esK"  ■"  this  immediate  vlduity,  I  itifsn- 
tbe  fnlereaoe,  aoino  weeks  nioce,  I  bat  wo  Hhonlu  have  iu  moat  iiartit  of  Ihr  umiitry 
vrioru  attacks  of  the  iiittect  dnrln);  theiiresviit  year,  and  scut  an  ilem  coiiliiiiilN);  Ibts 
infeniDoe  to  the  American  KutiirfiliHt  for  )mblicatioD.  In  contimiaTloii  of  Iho  rnm-ol- 
MM  of  that  inference  the  Uep.-irrmfUt  nf  ARrinnttnre  baa  junt  n-relvMl  iccouula  of 
lUtmag  iujnry  (u  iiuiall  ^raiu  in  Nurtliuni  AlubttDui  HUit  Gi/orgia  an  welt  ua  iu  Arkan- 
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aau.  If  the  iiptiiigaiideftrlrsnmmflr  proTe  in  any  way  vet  (uIb  likely  in  the ' 
vhicb sofiend  so  uiuoli  from droozbt  Isatyeui)  the  precisB  oonditiouB  will i«t 
have  In  the  past  marked  »U  great  Army  Worm  jcbxb. 

ObaervatioDB  wliich  I  have  recently  been  making  nitb  o 
Koebele,  fully  eetabllsh  the  fact  which  I  inferred  to  be  the  of 


M  her  egga  by  preference  in  old  grtuM  and  stabble  and  even  in  com-atalka ;  And 
.  _  :plainB  two  facta  that  have  long  since  been  reoogniiod  by  practioal  men,  viz., 
that  the  woims  in  deatiQctivo  nmobers  are  apt  Ui  oiigiaate  irom  old  stacks  or  pilea  of 


corn-stalks,  or  ooarae  manure,  to  which  tbe  early  moths  aie  attraotod  for  pnr^oaes  of 
oviposition.  In  abort,  a  field  wiU  be  free  from  t&e  worm  in  proportion  as  it  is  kept 
clean  of  old  stobble  and  straw,  and  in  proportion  as  it  is  distant  &om  snob,  or  from 
ne|;1eoted  paatttraee,  or  bjw,  rank  grass  inaooessible  to  cattle. 

Believing,  ther^ore,  that  eeriona  injnn-^  now  threatena  meadows  and  Krain  fields 
from  this  insect,  and  that  we  eball  bear  of  it  farther  and  farther  n^rtb  with  the  bead- 
ing out  of  wheat,  and  knowing,  from  experience,  that  an  oanoe  of  prevention  is  worth 
a  pound  of  cure,  I  recommend  that  farmers  generally  ta^  tbe  precantion  to  bnin  up 
or  plow  ander  at  onoe,  wherever  it  ia  possible  to  do  so,  any  neglected  meadows,  old 
grass  or  straw  npon  their  torma ;  further,  to  roll  tbe  grain  in  tbe  vicinity  of  old  stacks 
where  these  may  not  be  bnmed.  Let  me  add,  further,  that  one  must  not  be  deceived 
by  appearances.  The  worms  may  not  bevisible  to  an  ordinary  observer,  or  evento  a 
oareral  one,  and  may  yet  abound  in  myriads,  for  they  aecreM  themselves  within  old 
stalks,  or  folded  leaves,  when  veryyoong,  and  hide  under  matted  grass  or  grain  wbea 
larger.  Tet  a  Beld  that  shows  none  now  may  in  a  fortnight  be  overrun  with  full- 
grown  worms,  BO  rapidly  do  they  grow. 

Wbile,  tlierefore,  annual  barning  in  tlie  fall  or  winter  ia  to  be  reoom- 
mended  as  a  haphazard  way  of  redncing  Army  Worm  tnjary,  burning 
as  late  as  possible  in  the  spring  is  much  more  strongly  to  be  recom- 
mended, especially  during  certain  years,  and  following  ezceptionally 
diy  seasons  and  special  observations  that  have  been  made  during  tlie 
preceding  winter. 

DiTOHinoj  COAL  TAR;  POisoiTiNG. — "  The  worms  may  be  prevented, 
as  a  general  thing,  from  passing  from  one  field  to  another  by  jodicioas 
ditching.  It  is  important,  however,  that  the  ditdi  shonid  be  made  so 
that  the  side  toward  the  field  to  be  protected  be  dag  under.  Abont 
every  three  or  fonr  rods  a  deep  hole  in  the  ditch  sfaonld  be  made,  in 
which  the  worms  will  collect,  so  that  they  can  be  killed  by  covering 
them  with  earth  and  pressing  it  down.  They  may  also  be  destn^ed  by 
Imming  straw  over  them — the  fire  not  only  kiUiDg  the  worms  but  ren- 
dering the  ditch  friable  and  more  efficient  in  preventing  their  ascent.  I 
have  also  nsed  coal  oil  to  good  advantage,  and  tbe  worms  have  a  great 
antipathy  to  pass  a  streak  of  it.  Many  of  my  oorrespondents  snocess- 
tUlly  headed  tliem  off  by  a  plowed  farrow  6  or  8  inches  deep,  and  kept 
friable  by  dragging  brush  in  it.  Along  the  ditch  or  farrow  on  the  side 
of  the  field  to  be  protected,  a  space  of  from  3  to  5  feet  might  be  thor- 
oughly dusted  (when  the  dew  is  on)  with  a  mixture  of  Paris  green  and 
plaster,  or  flour,  so  that  every  worm  which  succeeds  in  crossing  the  ditch 
will  be  killed  by  feeing  upon  plants  so  treated.  This  mixture  should 
be  in  the  proportion  of  one  part  of  pore  Paris  green  tti  twenty-flve  or 
thirty  parts  of  the  otljer  materials  named.  If  nsed  in  liquid  form,  one 
tablespoonful  of  Paris  green  to  a  bucket  of  water,  kept  welt  stirred,  will 
answer  the  same  purpose^as  also  will  London  purple,  which  has  the 
merit'of  being  cheaper.  These  substanoea  should,  of  course,  be  only 
used  where  there  is  no  danger  of  poisoning  stocky  poultry^  or  other  ani- 
mals. Logs  or  fences  over  running  streams,  or  irrigation  ditches,  shonid 
be  removed,  otherwise  the  worms  will  cross  on  them. 

"  From  experiments  which  I  have  made  I  am  satisfied  that  where  fence- 
lumber  can  be  easily  obtained  it  may  be  used  to  advantage  as  a  substi- 
tute for  the  ditch  or  trench  by  being  secured  on  edge  and  then  smeared 
with  kerosene  or  coal  tar  (tiie  latter  being  more  particularly  nsefol) 
aliHig  liie  upper  edge.    By  means  of  laths  and  a  few  nails  the  boaids 
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may  be  so  secured  tbat  tliey  will  sligbtly  sloi>e  away  from  the  field  to  be 
[Hi>tected.  Sucb  a  barrier  will  prove  effectual  where  the  womia  are  not 
too  persistent  or  ntimerooB.  When  they  are  excessively  abnndaut  they 
will  Deed  to  be  watched  and  occasionally  dose<l  with  kerosene  to  prevent 
their  piling  np  even  with  the  top  of  the  board  and  thns  bridging  the 
barrier.     The  Inmber  is  not  injorad  for  other  purposes  subBeqaenUy."* 

BoLLiKO :  FENcmo ;  sopraa. — Where  tJie  crop  of  a  fleld  has  been 
completely  destroyed  by  the  worms,  the  plan  of  Wiling  them  by  heavy 
rollera  has  been  tried.  This,  however,  is  au  expensive  remedy  and  is 
not  as  satisfactory  as  might  be  supposed.  Experiments  on  Long  Island 
in  1880  proved  that  even  where  the  ground  was  level  the  rollers  soou 
became  irregularly  covered  with  mud  Composed  of  earth  and  of  the 
jnicea  of  the  crashed  worms,  so  that  the  effect  was  mnch  the  same  as  if 
the  ground  had  been  uneven,  and  many  worms  escaped  in  conseqaeuce. 

The  remedy  of  "  drawing  the  rope,"  as  it  may  bo  termed,  was  prac- 
ticed as  long  ago  as  1770,  and  is  described  in  Chapter  n  of  the  BaUetas 
in  the  qnotation  from  Hev.  Grant  Powers.  Although  this  remedy  has 
been  practiced  ttom  time  to  time  since  then  we  are  not  awaie  tbat  any 
other  acconnt  has  been  published.  Tliis  spring  it  has  been  tried  witli 
good  effects  at  fiantsville,  Ala.,  and  by  Mr.  J.  W.  Sparks,  of  Morfrees- 
borongh,  Tenn.  We  quote  from  a  letter  ftom  this  gentleman  describing 
his  method : 


3  the  fp'onnd,  and  the^  ourl  ap  and  liefliere  h. 
a  be  mad  about  f  t— tind  then  b«gm  to  move  About  houttng  soiDe- 
tluBg  to  eat  r  bat  the  larger  ones  are  nnable  to  olimb  the  wheat  stalkB  with  a[l  the 
bUdM  off,  ao  that  yon  set  rid  of  the  larger  onea  the  flrat  time  going  ovei;  and  Iha 
suallei  ones  can  be  shaken  off  so  often  tha(  they  utnnot  hurt  the  wheat.  If  yon  will 
make  known  this  simple  plan  to  the  sectiona  where  the  worm  is  at  work  the  people  can 
jti  Mve  thnir  wheat.  I  am  satisfied  I  will  save  mine.  I  am  going  orer  my  whole 
crop  twice  a  day.  My  wheat  is  lookiui  splendid,  and  if  I  snored  in  whipping  the 
vonna  1  will  m^e  a  large  yield.    You  ^11  have  fall  repotU  at  the  proper  time. 

In  r^ard  to  this  remedy  it  may  be  well  to  say  tbat  while  tolerably 
efficacious  when  the  worms  are  not  present  in  overwhelming  nambers, 
or  when  the  crop  is  far  advanced  and  the  stalks  are  large  and  tongh, 
Doder  opiMMite  cirunmstances  it  will  be  of  little  avail,  and  it  will  always 
b«  a  qnesriou  whether  the  portion  of  the  crop  saved  by  this  means  will 
be  worth  the  great  expenditures  of  time  and  labor  which  this  remedy 
calls  for. 

As  a  fitting  sequence  to  this  general  statement  of  the  more  interesting 
practical  facts  connected  with  the  Army  Worm,  we  introduce  such  lefc- 
len  and  extracts  of  correspondence  as  are  of  sufficient  interest  for  pub- 
lication, and  also,  as  intimated  at  tlie  outset,  a  valuable  account  of  the 
insect  in  New  Jersey  in  1880,  by  one  of  oiur  esteemed  correspondents, 
Ucv.  Samuel  Lovkwood. 

BEPOBT  OP  OBSEBTATIONS  UPON  TH£  AEMT  WOBH,  1881. 

Silt :  In  accordance  with  yonr  verbal  directions,  and  the  written  order  of  the  Com- 
niiwiouer  uf  Agricntture  given  m»  Jnly  Kid,  I  started  on  the  momlug  of  the  li4th  for 
Chicago,  III.  Arriving  there  on  the  morning  of  the  '25tb,  I  spent  the  aftaruoou  in  in- 
i«iviewiDg  the  MlitoM  of  the  Fannets'  Beview  and  Frairie  Fanuec,  with  regard  to  the 

*  Quoted  trom  previous  articles  by  the  aathor. 
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extent  of  oonnlry  ovbr  wbich  the  worma  bail  muletbeii 

ing  the  inont  pro  til  able  spot  intho  Slate  (o  visit,   I  etar....    „ 

forBanb,  Ind.,  aBmall  statioD  on  the  KHiikahee  line.  Arriving  at  Sheldon,  Iiik)IiuIi 
Coonty,  Illinois,  however,  I  was  induced  to  Bt^))  by  tjie  AucoaDtH  given  by  lUeti  at  the 
etsBon  ae  to  the  abandnnco  of  the  worm*.  I  spent  the  whole  of  tne  setb  at  Shelituu, 
and  on  the  2Tth  went  over  to  Kentland,  Newtou  County,  Iniliana.  where  ){reat  dauiiure 
■nae  reported,  and  vrhere  I  spent  the  morning  in  the  fltld.  Ou  the  evening  of  the  27Q( 
1  returned  to  Chicago,  where  I  found  a  letter  from  Prof.  W,  A.  Homy,  of  Wisooa- 
■la  Univoieity,  in  answer  to  a  telegram  I  had  sent  him  on  tbe  35th  asking  aboat  tbo 
uorthemmoat  appearance  of  the  worms.  Qli  reply  waa  that  ttiey  were  reikirted  naar 
Madison,  and  tnat  the  northornmost  point  &um  which  they  had  boiu  reported  was 
Waiipan.  On  the  morning  of  the  2Sth  Btarted  for  MailiBon,  rt'sj^htn^  there  jn  tbe 
evening.  The  nest  morning  I  sscert&incd  that  the  Army  Worm  rumor  in  that  locality 
WBB  a  olse  alarm.  Beiiotku  armigera  In  sweet  oom  had  been  taken  for  L«Mnin(«,  and 
tbA  WOTk  of  LacknotlMiia  in  a  few  meadows  had  been  supposed  to  be  tbe  work  of  the 
Army  Worm.  Learning  from  Professor  Henry  and  the  editor  of  tlie  Democrat  that  tlie 
only  points  from  #bicb  there  had  been  newapitper  reports  of  tbe  worm  Id  Winconain 
were  Oshkosh,  Whitewater,  and  Wanpan,  I  obtained  the  address  of  a  well-informed 
man  In  each  place — one  who  w<raIdoerta)nly  have  heardof  the  Anny  Worms  had  they 
made  their  afipearanee— and  telegraphed  to  each  for  absolale  inforniation  as  to  whether 
tbe  worms  baa  been  aeeu  in  bis  locality,  and  the  answur  ivsj«in  every  cone  contnuy  to 
onr  expectations,  Feelfngqnlteeertaln,  therefore,  tliat  the wormB were  not  ti>  be  found 
in  any  nnrober  in  the  State  of  Wisconsin,  I  took  tbe  nij-lit  train  back  te  Chicago  on 
the  evening  of  the  SBth,  occaaionally  getting  off  at  a  station  and  making  ini|biriee 
■boat  the  worms.  I  leamtd  on  my  return  to  Chicago  that  the  Worms  had  baen  re- 
ported as  doing  a  great  deal  of  damage  at  Kalamuxoo,  Micb.,  so  t  bought  my  retam 
ticket  via  Mioblgan  Central  and  spent  a  night  at  Kalanifl3:nn.  The  most  dlllgeut  in- 
quiry, however,  on  the  spot  failed  to  tiod  me  a'  man  who  knew  of  tbeir  presence. 

Extent  OV  couktry  injured.— I  failed,  therefom,  tii  find  the  nonue  in  any 
other  locality  than  in  Northeastern  IlUnols,  aud  actosa  tbe  boi'der  line  in  Indiana,  and 
I  am  strongly  inclined  to  helieve  that,  outBide  of  a  belt  embracing  iiortions  of  Laiiallp, 
Kendall,  Orundy,  Will,  Kankakee,  Iroyuols,  Llvingsfih,  and  Ford  Counties,  Illinois 
and  Sowtou,  fienton,  Jasper,  Warren,  nnd  Tippecanoe,  Indian^,  the  damage  itaei  liot 
very  great,  altbongh  the  reports  from  Central  and  Western  Illinois  were  quite  alann- 
ins.  From  wliat  I  eould  learn  of  the  reported  appearance  In  Iowa,  I  believe  that  some 
other  woiiu  has  been  mistaken  for  the  Army  Worm  in  that  Static. 

CROt'S  IKJURBD, — The  out  crop  seems  to  be  tbe  only  one  which  hUi  b6en  appreciably 
jqjnred.  Some  little  damage  has  been  done  to  corn,  especially  young  sweet  com,  aud 
in  some  cases  slight  damage  has  been  done  to  &ai  and  millet.  Tbe  timothy  on  past- 
me  lands  has  also  been  somewhat  eaten, 

AuocKT  or  DAMAOK. — Tbe  damage  to  oats  has  in  many  cmtes  bMn  very  severe.  I 
sawSelds  of  several  acres  wbich  were  not  considered  worth  harvesting.  At  one  place, 
seeing  a  st«um  thi«ahei  at  work,  Imadeinqnlriee,  and  found  that  th^  Were  averaging 
aboDt  two  bnehela  to  the  load,  when  the  proper  amount  should  have  been  fifteen  biiah- 
ela.  Dt.  Bush  of  Sheldon,  states  that,  to  the  best  of  bis  judgment,  the  crop  in  Iro- 
quois County  has  been  damaged  not  to  exceed  ten  per  ceiit.  Thia  was  ludotved  by 
most  of  the  men  I  met  who  wera  not  farmers,  tbe  lattar  placing  the  damage  at  from 
%  to  50  per  oent.  Tbe  total  amount  of  oats  in  that  part  of  the  Slate  will  not  fall  be- 
hind the  crop  of  last  year,  owing  to  u  much  grcutec  acreage.  Maoy  fiLttuerH  have  plit 
in  oata  on  scconnt  of  the  iUlure  of  winter  wheat.  In  the  touthKru  part  of  NewtAn 
Connty,  Indiana,  the  damage  done  waa  very  great.  Mr.  Kent,  of  Keutlaud,  who 
owns  several  farms,  says  that  while  his  Individ  uiri  crops  should  have  been  50,000  bosb- 
ela  he  nonld  lie  happy  to  realize  10,000,  He  sayu  that  the  loss  in  Kentland  lownahip 
Win  easily  be  75  per  cent,  of  tbe  crop;  but  at  the  same  time  TeallE«B  that  thlA  IB  loott^ 
and  sajB  that  the  crT>p  of  tlie  5tate  as  a  whole  will  be  immense. 

Thk  PtiKVlofTB  BBABOX.— The  persons  interviewed  seemed  to  be  tumntmons  In  the 
opinion  that  last  season  wo*  very  wet  daring  the  early  port,  and  that  this  wiw  fol- 
lowed by  a  very  dry  late  summer  an<l  fall.  Last  winter  was,  as  all  over  the  connlrj", 
tk  very  severe  one,  while  tbe  winter  before  was  remarkably  Ojiun.  The  pretient  Neabon 
has  Iwen  a  very  favorable  one,  the  q>ring,  however,  being  rather  dty. 

Ths  previous  chop. — In  fields  which  were  worst  injured  I  always  took  pains  to  in- 
qnire  conoUtiing  the  prvvions  crop,  and  fonnd  oonalderable  diveistty.  In  two  oaaes 
it  had  been  corn,  in  two  oats,  in  one  flax,  in  one  l>arl»y,  and  in  one  prairie  land.  In 
■eversl  oaaes  also  It  was  wint«r  wheat  which  had  lieen  plowed  op  in  April.  Tbe  dam- 
B^  Iti  all  these  fields  this  year  was  equally  gnat. 

TISTHod  of  wobk.— The  method  of  worlt  in  oats  is  the  same  as  in  timothy  and 
wheat,  As  described.     Tbe  fmit-«talk  is  stripped  of  Ita  leaves,  snd  tlie  bead  i(     "     ' 
andfUls  to  the  ground,  where  it  is  nsiiiilly  eat^n  to  a  greater  o-  '-"  — '  -' 
ive  taken  advantage  of  tbia  fact,  and  bave  luruMl  in 
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«pM  Iha  OllMt  gnln,  aad  At  the  tame  time  th«f  imdcHibtedlr  dectroy  nnay  worma 

S«  BUHohinf;  iFh*teT«T  has  b«Bn  notioed.  Tha  wordh  appeared  aimultaneously  all 
IhiOMh  lbs  felda,  and  liaviiig  plenty  of  food  there  wu  no  oocanion  far  going  farUier. 
TUk  met  liaa  given  rise  to  an  opinion  oiuung  man;  fsmieM  that  tbia  fa  not  tbe  Aruiy 
WMtn  bat  a  c«t-wonn  tbai  is  alwajs  present  >u  the  fields.  Tbii  fact  also  pnu  an 
(fftctnal  estoppel  apon  the  nee  of  the  old  Temedies,  and  tliere  t«eam  to  be  no  way  to 
dmtnty  tbe  wortna  In  tba  field*  ivitbont  a  sacrifice  of  the  crop. 

Facts  ■karino  ok  nuubbb  or  brooim. — That  tbe  brood  damasing  oata  this  year 
was  at  iMn  tbe  second,  and,  in  case  of  larval  hibetnation,  the  tbird^  eeeiita  most  prob' 
able.  The  iujnrious  bmod  in  DUuois  baa  been  oatiallf  in  June,  tbe  worms  pupating 
aboat  the  middle  of  the  month,  and  the  motba  appeonng  ttwa  the  liOtb  to  tbii  3Uth  of 
tite  BMUik.  In  the  places  Tialted  this  year  the  womui  vrere  firet  noticed  from  thti 
bttb  toOt)  IStb  of  Joly,  and  at  that  time  moet  of  them  weie  of  the  aiae  of  a  "small 

In  one  instance  BOTeral  empty  egg-ahells  of  Lencania  were  fonnd  in  the  vicinity  of 
s  iact  vinter'e  fodder  stack.  They  were  in  tbe  fold  of  one  of  tbe  iatal  leaves  of  the 
Malk.  Thea*.  fi»m  their  position,  may  have  been  laid  by  tbe  Scat  brood  of  tnotba, 
tboaeb  ftom  Hie  known  ovtpoeiting  habits  Ibey  may  eqoally  aa  welt  have  bean  depoa- 
it(d  by  the  second  motlu. 

In  tlie  BBuw  locality  I  fonnd,  bjdiggina,  tba  remaina  pFtwb  empty  pnpK,  Ondonbt- 
iHy  Laamnlaj  which  certainly  belungea  t«  a  previnoa  brood. 

is  *CfX)!iO**XTii'a  ciTT-WORM. — In  the  fields  among  the  Army  Worms  werelwm 
Damben  of&n  accompiuiylag  cut-worm  IQ  tbe  evident  proportion  of  abont  one  of  the 
csl-vforaia  to  five  Army  Worma.  The  aif  e  of  tbe  former  wa«  aboat  that  of  the  latter, 
aDdtbeeeloraneaitynniformdnaky  brown,  with  transverse  lateral  stripea  of  a  darker 
«*».  Tht-y  transformed  tc  slender  pnp»,  light  brown  irith  dorao-lateral  longitDd- 
ioal  pinkish  atripes.' 

NAtnftU.  XMlMlKS.— 

Urjce,  black,  lieniy,atid active,  were  fonnd  destroying  t 

1. —  t >.■ t — J  ^L —  .1 1 ipa  obtained 

B  ]arv»  do,  I 
ter  atarving  1 

id  every  one  of  the  worm%  bnt  had  Backed 
drV  bat  two. 

Tht  ttiaU  whlt«  cocoona  of  an  lehneamonld  t  were  fonnd  In  enormona  nnmbeti,  at- 
tacked to  ibe  okt^talks.  In  tbeaiilaof  tbeoora  leavee,iipo&  tbe  anrfaoe  of  the  gtnond 
aadnnderelodsof  earth.  Often  npon  lifting  a  clod  of  evth  tiiebUck  loam  Appeand 
light  gray  from  the  abundance  of  theae  oocoont.  They  were  naoally  fbond  in  ifiwu.!! 
as»ee  attached  side  by  side,  with  a  little  loose  silk  around  the  mass,  I  saw  larg* 
BSMbetB  of  a  lajge  reddiah-brown  ant  tearing  theae  eoooona  open  and  fboding  npOn 
tbepmM. 

A  ieeoadatT  nMmaita  was  bied  from  these  odooona,  wluoh  aeems  to  be  the  JfasacAorak 
rftr«u,ofWl&L 

la  Doe  fintMMM,  in  a  ocim-fleM  belonging  to  Mt.  Corlett,  of  Bheldon,  the  wonna  were 
ebaoifed  toboeKtanalveijr  infeated  byaTaoUnldfrom  the  eggs  upon  the  thoraotoseg- 
maaU.  Not  aeiltde  wormwaafoondin  thlatielilwhiahdidbot  bear  one  or  more  agga. 
I  have  auee  Imd  RVU  one  of  these  lorvn  a  small  specimea  of  what  appeaca  to  be  i^ 
common  .VnaonMt  rniiMNi(r,of  Eirkpatrick.  I  also  observed  in  the  a«t  of  ovipoaitiDK 
an  lehaenmoald  abont  IS  millimeteia  in  length,  rafbns  iu  color,  with  while  baadsd 
sntaaaaat,  and  wlnge  not  extending  to  the  tip  of  the  abdomen,  bnt  which  I  was  nhable 


Reirpaetflillr  anbmltted. 

L.  0.  HOWAKD. 
Pnf.  C  T.  HiUT, 

SMsiMtofiat,  VtiUtd  SMrt  DipMimait  t/ Jfricaltan. 
ACtlcA  7,  ISBL 

ooaxtspoVMiroa  axmitt  tea  AUir  tfonu-^aare  or  un. 
■sad  yon  the  indoKd  Mmmtintoation  ttoA  tha  HnntSvlUe  ooneapondent  6t  tba 


llsndyon ,, ^-^^ ^ _. 

ChttttMbgkTIaiMln  rel&donlo  an  Invasion  of  the  wheat  Drop  In  this  vicinity  by  tbe 
Amy  Worn.  I  recoiinolt^tBd  the  invadera  yeaterday  luid  witncssiid  with  Ibelinga  of 
nitini  HiJIH')  the  devaitationa  already  wrought  %  them  on  Stevesa'  fonn.  I  csp- 
*vnA  tml  ekbitlited  sotne  of  them.  It  Ik  theArmy  Wurtn  dAsctibed  in  tbe  Asrf  cnltural 
B*»irl  It*  lOT,  page  187.  and  the  same  1  think  that  bppeared  here  in  IBSf.    •    ■    • 

'  This  praved  to  bo  AgroU*  o-KiffHrtt.— C.  V.  K. 
t  .4jmbMn  wngnfaliu.—<J.  T.  £. , 

DiizMtvGoOt^lc 
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TheuMMtoareof  different  ages  audit  la  to  be  apprehended  that  tliere  will  be  bdc««m- 
iTeraroMfMrtbem.  •  •  •  Upon  examjniiig  an  oat-field  vesteiday,  inoompau;  witb 
Mr.  Wbite,  IfbnndiualtltDdoaof  veiy  amall  worms oonc^edDuder  the  oataaownthii 
spring.  It  naf  aboat  half  past  3  p.  m.,  and  the  sua  shinlDK-  They  will  donbtlMM 
desttoy  it.  Hr.  BedeiinaDn's  oat  patch,  near  Stevens'  wheat^neld,  has  been  completely 
deetToyed.  Some  of  tJie  larger  worms  In  Steveas'  field  show  that  the  Tachina  pais- 
Mte  ba»  been  operating  npon  them.  I  never  saw  a  more  promialng  wheat  crop  than 
SteTena*  before  this  invamon.  White  said  to  me  that  in  the  beginning  of  last  week 
he  wonld  not  have  taken  12.000  Ibr  his  own  wheat  oiop ;  that  he  does  not  now  expect 
to  reap  anything  &«m  it.  I  hear  of  thia  insect  in  the  neighborhood  of  New  Market 
and  Whiteebnry.— [8.  D.  Cabaolsa,  HuntsvUle,  Ata.,  Hay  2,  ISeS.] 

An  intoMeting  featnm  or  the  appearanoe  of  the  worm.in  Alabama  in  Hay  is  con- 
tatned  in  tlte  foUowiDKletter  to  Mr.  Howard  upon  bis  rotnm  from  the  isTestigatiaD 
made  at  Hontanne.  The  iaseet  oonfonnded  with  theAnnyW(»m  is  the  olovar-k^ 
wonn  (Awfla  eottMi) : 

BiBi  TrUleSrmi  wen  b«n  a  few  in*  (inoe,  InvMiltiatlDg  the  pbenmuoia  of  the  wona  io  wheat,  I 
had  tbB  plaiinra  of  ao  taUndooHoo  VM  »  briei  conrenUlon  with  tou,  aod  Wu.  CheTefi>ni.  the  Ubeitr 
of  itatlBStoraDaaaitoiiapbwaof  tba  woni.  llr.  J.  G.  Bitksr,  IMss  han  In  IBaUjwndiioed  olow 
b»y  rtnattwalwuBataare  onriehlaad  oaar  tbe corpontt  llmtt* oi  HiiDtaTlIl*.  Tbthay  was cnt, 
UM,  and  piKMd  Id  uie  Dow-Hdmnt  etiht  trau.  He  lued  down  to  abtnit  t#D  bms,  uid  a  ftow  dajt  UD 
on  tafelac  oat  imA  dcUveibv  a  load  of  Iw,  afWr  taklsr  It  "S  tlie  waimi,  dlMorend  on  the  floor  of  tba 
wafoi  fanitimaaUo  wonu  aboat  ane-bMf  taoh  long,  duk  or  grMnilah-bnnni  In  oidar.  Ba  tboa  n- 
tonod  and  &nud  en  esmilaatioo  of  Ike  kay^now  oonntleH  namban  of  tbct*  wonu— alio  whit  •anw 
tobeaUadof  «abi)»aB  In  Ike  dIMa  at  boUon.  whinb  had  maltltadM  of  «ieii  balf  tbt  liie  of  a  niD»- 
tud  leed  tad  Uaek  Inoolor.  Thlawaaaboat  thellntof  Ha;,  aodthe  wonoihatsnowdliappeamJ. 
It  aeeow  te  be  a  theair  that  tlHea  worau  aio  bred  fat  cloror-Suda,  and  thi*  BDdlu  tfaam  in  clovsr  hay 
wn^aasBi  to  trit«W1ah  Aetr  habit  ef  depodtinfc  on  the  oIoTer^talk  In  the  add  their  an*,  la  this 
uaia  oanjtoK  tbaiD  orstotha  |Mit  year  aod  hateUoe  theu.  TbI*  hay  waa  ontabnot  ^ona  1,  1881, 
and  taJEen  out  about  Uavi,  1B8S.  TU*  theorp  atrnok  me  a*  poaiilbly  Inoonaeqaential,  bnl  of  eaooih 
•jUTfadlj  to  WTfM  joo.— [£  V.  Oaj,  HnaUTlile,  Ala..  Uay  13.  US!.] 


o  nee  Iioudon  pprple  f — [Saint 

tothawlieat  in  this  toealVtyr' ITbave  been  nnaide  t.   _._  . . 

but  hear  of  it  In  the  northern  parts  of  this  ooimty  and  also  Io  Nelson  Connly.  It 
attaeka  and  eate  the  blade  of  the  wheat  (eo  far  I  do  not  see  that  they  have  hurt  the 
heads),  and  I  find  many  stalks  broken  off.— CH.  A.  K.  Murray,  'barren,  Albeinarls 
Connty,  Virginia,  Jone  8, 1882.  ] 

Dc^ng  oonslderHble  damage  to  oats  near  IhiiontowD,  D.  C— {L.  J.  Buber,  Jane  15, 
1882.] 

1^  Aimy  Worm  Is  playing  great  havoc  in  tbis  seetton  of  the  State.  All  the  late 
wheat  ifl  bong  deetioyed  by  tSem  wherever  tliey  have  appeared.  Many  fields  of  eraw 
that  wei«  men  hunriaat  a  week  ago,  look  now  as  if  a  fi^  nod  swept  over  them.  Coru- 
flelda,  whoever  they  have  tonched,  have  been  entirely  deelroyed— too  late  now  to 
plant  ovier.  Clover  alone  seems  dlstastefol  to  them.  Oats,  com,  orchard-grasa.  tiiau- 
UtJ,  and  wheat  they  delight  in.  We  have  neverhad  them  before,  and  dont  know  what 
may  be  Uielr  duration.  They  appeared  about  a  week  ago  and  are  inoreHslDg  in  ntini- 
*■ It  rapidly. — [Bobert  Beverly,  The  Plains,  Fauquier  Cotmty,  Titgiuia,  Jane  19, 


[ncUaedfl 


d  And  tnbe  containing  specimens  of  Army  Worm,  which  has  ocoadonaUy  in- 
natea  uiis  ooantij  ever  since  its  first  settlement.  The  first  serioas  injury  was  done 
in  Jane,  183G>,  when  it  appeared  in  some  wheat-fields  and  meadows,  and  after  eating 
the  heads  and  blades  of  the  timothy,  and  partially  stripping  tbe  wheat  and  rye  of  tfanir 
bladea  and  beards,  with  little  injniy  to  the  grain,  they  moved  diaaBtmusly  upon  tbu 
green  ooro  and  oata,  eating  doirn  the  com  and  completely  beheading  the  o&t^ 
*  *  *  This  year  uiey  appeared  in  the  barley  abont  the  10th  of  Jane,  and  hav« 
done  great  dan^ge  by  eating  off  tha  straw  jost  below  the  head,  and  a  few  daj's  Inter 
appeared  in  the  wheat  and  timothy  all  over  the  ooantry  to  a  very  alarming  extent  -, 
bnt  Just  aa  they  had  got  fairly  to  work,  on  the  night  of  tbe  14th,  the  whole  ooanCry 
between  Somerrilleutd  Indianapolis  was  visited  by  very  di^iaetroas  storms  and  floods, 
whioh  erem  to  have  oaoeed  them  to  sasnend  operations,  thongh  not  to  entirely  lUsap- 
pear.— {IL  B.  Kerr,  Aorora,  Dearborn  Coanty,  Indiana,  Jnne  19,  1982.1 


TBI  laying  their  eggs  nas  been  tbia : 


In  tne  early  spring  the  moth  has  not  the  activity  it  haa  ^tet  in  l£e  season,  and  tha 
greater  part  of  the  eggs  are  laid  in  the  splits  of  broken  straw  and  in  the  foldings  of 
the  leaf-aheaths,  mostiy  covered  or  secreted,  bat  in  the  layines  of  early  spring  I  hftvo 
fonnd  the  eggs  most  abanduit  in  the  angle  made  by  Uie  leaf-sheath  when  tMH  from 
the  straw  atthe  Joints  of  same,  and  not  secreted.  I  do  not  think  Uie  hibernated  moth 
wonld  dhow  lU  ^eoiAo  obuaotedatics  as  mnch  as  tliose  tliat  have  nndeigone  their 
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datigc*  Mid  Uj  Qieir  ozg"  >■>  *  hiKluf  Iemper»tnK.  I  Iwtii  notiood  that  n  hifch  tem- 
pentnre  bM  a  good  ded  U>  dD  with  tlie  soUvity  of  tbe  moth  of  the  Amy  Worm. 

The  inigrBtioa  of  the  armj  )■  not  olvayi  in  quart  of  food,  thongh  at  this  period,  like 
ill  vomiB  of  this  olan,  they  are  laTenoas.  There  has  been  a  migration  into  a  field  in 
ihi*  ricinity  -which  I  hare  oloaely  watched.  Befom  leaving  a  wheat^old,  wheretbere 
WM  an  abnadance  of  food,  the  wonne  showed  an  nneaainew  nmilac  to  that  shown  by 
the  Rilk  troim  before  spinning  its  cooood  (moving  the  head  frmn  light  to  left).  The 
tint  n^ore  iras  into  the  bine  grass  (Poa  pr*lmUt$),  and  then  acroM  a  tM<reled  toad  into 
a  field  of  com  partly  plowed  oTer  with  tite  rows  In  the  wune  direction  the  vonns  were 
eoing.  They  ate  for  10  to  15  rowa  every  Ut  of  com  on  the  ploieed  grwmd  and  bat 
littlr  on  the  dnplowed.  As  they  adranoed  tiie  destmction  wan  leas  and  less,  nearly 
utripping  the  leaveH  of  the  30tb  and  40th  tows,  and  entirely  leaving  the  nnplowed 
I^Tonnd.     These  wonns  wore  of  a  very  nnifonn  siee — fall  grown. 

To-day  I  examined  a  few  hills  of  com  on  the  boundary  of  their  eating  as  they  were 
TODgirgating  aronnd  the  bills  of  com  in  their  migration.  I  looked  there  fiiatj  and  at 
atingle  hill Ibnnd  IH  ohrysalldee  nnder  one  small  olod.  I  think  this  ho)cde  of  worms 
left  this  whaat-fleld  beoiose  it  was  unfit  for  the  change  £rom  larva  to  chiysaUs,  not 
offering  any  shelter,  as  the  gronnd  in  the  wheat-field  was  aowotbly  beaten  down  by 
rain  and  wm  very  hard.  When  food  ix  Db'andont  and  sheltn  can  be  found  fbr  the 
larre  to  undergo  their  changoa,  thev  will  not  mlgiat^  but  firam  either  a  ■bortneaa  of 
fend  or  onfavorable  locality  for  clirysalidee  they  will  more.  If  the  wonns  an  lUl 
mwn  tbe  damage  will  bo  bnt  little  compared  with  the  miglation  tttaa  a  shorbkeas  of 
iood  by  the  woTms  of  a  small  siiw. 

In  the  abape  of  tbe  ditch,  to  defend  a  field  ag^nst  their  incmsioDS,  there  has  b«ea 
in  this  locality  quite  an  improvement  over  the  old  nnderont  ditch.  It  la  made  by 
dragging  along  the  ditch  a  ditching-gonge,  such  as  is  need  In  laying  3-lnoh  tUe  In 
the  angle  of  the  ditch. 

Tbe  cutting  is  on  the  side  yon  wish  to  defbnd,  this  half-nnind  cut  being  made  by  a 
bniiontal  motion,  leaving  s  snioother  sarface  on  the  balf-roond  than  can  be  done  by 
ndermttiDg  with  a  spade,  and  I  have  never  seen  a  worm  pass  the  npper  ao^  in  this 
pUIem  of  ditch.— {¥.  C.  AIldm^  Manchester,  BooU  Connty,  tllinolB,  Jmieat,  1883.] 

My  brother,  Alfred  B.  Swann,  who  resides  on  his  farm  in  .lefferson  Coionty,  Tennm- 
■M,  writes  me  that  Army  Worms  have  appeared  in  vartnnmtieTS  and  are  now  dsetniy- 
iag  his  grain  and  graoa  crops.  The  same  thing  oconired  lart  season,  and  as  this  farm, 
in  a  very  valaable  one — near  one  thonsand  acres,  a  large  part  of  which  Is  liVer-bottom 
hnds— tbe  line  involved  will  amonat  to  several  Uransaiid  dollars.  (It  is  known  an  the 
Eagle  Bend  Farm.)— [James  Swann,  Kew  Tork,  June  30,  ISCt!.] 

AoaoujiT  or  ths  arvAmos  of  ibso  ix  nxw  jehhst. 
Bt  Bkv.  Samuel  Lockwooq,  Ph.  X>. 

"  CaterpQlBra.  and  that  vltlunit  oiiiiili«,"—-BltIiT. 

It  was  tbe  first  day  of  snmmer,  1880.  A  long,  parching  drought  bad  prevailed,  and 
one  Eslt  Uke  ohoking  in  the  hot  and  dosty  Sa.  Althongh  Flora'.^  brfgfatest  moifth, 
"When  Jnne'a  red  roses  blow."  the  bees  were  almost  starnng  in  iheir  bives,  so  few 
and  poor  were  the  flowers.  The  stage,  on  Its  way  to  the  station,  aeventl  nulee  off, 
picked  me  np  at  a  faim-houBe.  A  strange  being,  hatleei  and  shoeless,  was  jeiuiing 
against  a  fence  on  the  road  side. 

"That'a  poor  Daftl"  whispered  the  driver,  in  a  oompMaionate  way,  aa  we  drew 
near.  The  man  seemed  abont  thirty-five,  and  bad  a  harmless,  balf-dased  look.  Hav- 
log  taken  a  strp  or  two  into  the  road,  be  accosted  ns  in  a  wilemn  manner,  canslng  a 
■Ntnoitary  halt. 

Daft.  Have  yon  seen  the  Army  Woimf 

Jkhc.  Nary  a  worm,  Dafflel 

Darr.  Oh,  bathe's  oomel  He's  down  theroadahont  half  a  mile,  and'a  committing 
dMoIation  mostpromiaenoaily.  There  wasn't  one  tlieieyest«rday.  Bat  this  morning. 
Is!  a  great  mnltUnde  which  no  man  can  nnmbert  Ifs  all  very  mysterioDS,  the  p£-' 
mer  wonn  and  canker  worm.  His  greatannyl  Uaybe  that's  wny  nobody  oan  tell 
nawherethey  come  from  and  what  beoomes  of  them.  I'dUke  to  know  if  it  wall  past 
find  fog  oat. 

Jkhu.  That's  too  de^  for  me,  Dafllfl.    C^e  'long,  ponies. 

Having  started  his  horses  again,  the  driver  t^tld  me  that  "thoogh  feeble-minded 
tlaewise.  Daft  was  red  powerfiil  on  Scrlpter." 

I  liad  that  morning  at  an  early  faonr  been  watohtsg  the  conduct  of  an  army  of 
Laeaaia,  HsifHuicta,  the  veiT  one  to  which  Daflie  referred  so  mysterionsly.  In  farnth, 
attuated  by  tbe  vastnen  of  this  invasion  of  tbe  Amy  Worm,  I  was  then  on  a  season's 
obsTrvatioas,  which  it  is  proposed  to  give  with  some  faHmsH  of  detail ;  and  perhaps 
w*  may  tfaas  tme  answer  make  to  the  wise  qneatlcns  of  that  Innooent, 
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ThoMni^»boT«menHotiedliad  Jnst  made  complete bavoc of  a  clorer-fieJd-  Thej 
ware  bred  ifroiil  Bgg«  Uid  lo  » low-lying,  Isat  year's  rye-fiold  a<1Jofniiig>  After  but  par- 
tially eatingibs  gt»a»  tn  thii  old  field,  it  was  abandoned  for  tae  more  aiiroalent  and 
tender  clover  and  graM  in  the  next  field.  The  tat?  nnnsnal  heat  sod  diouKbt  bad 
been  too  much  for  Ibe  yoong  warme,  having  rendeied  too  toagh  the  gnea  In  me  field 
where  ^ep  were  hatolwd. 

In  the  new  field  the  clover  and  the  gram  in  its  ibade  were  much  more  comeetibla. 
This  field  was  completely  devoured — not  a  spear  of  grass  or  leaf  of  clover  escaped  the 
invaders.  Nothing  bat  naked  olover-etnlks  with  empty  beads  remained— even  the 
headlands  were  thoroughly  cleaned  np.  A  low  hat  distinct  and  Qupleaaant  crinklltig 
sound  Bocompanied  the  fieediog.  As  if  aotnated  by  one  im^uIsB  the  whole  array  made 
straight  for  a  wbeat  field  across  the  highway.  The  plowing  of  a  trench  oa  the  far 
eide  of  the  road  intercepted  their  march.  Two  men  with  spades  cnt  a  clean  pernen- 
dicnlarAMaoD^Bldeof  the  furrow  next  the  wheat  and  asertee  of  little  pit-falls  in 
tbetrenokatlatervahaf  aboutSOfeet.  Thi#  completed  the  trap.  The  cater ulDara, 
wearied  with  itaeleM  efibrta  to  olimb  tbe  straight  side  of  .the  trench,  would  crawl 
along  until  they  fbll  into  the  little  pits.  Hyriads  of  ants  beset  them,  sucUdk  out  their 
Jnleaa,  whlebmthtbebeat  of  tbe  snneoop  destroyed  them.  They  cannot  endure  direct 
Mtnlight  bat  aie  eMcnttally  nlgbt-feeders. 

If  Qnlnternipted,  their  march  to  the  new  feeding  gronnda  wonld  have  been  ftooom- 
^ialud  are  tbe  Kin  was  well  up. 

The  tiMM  In  which  tbe  Amy  Worm  did  ita  chief  mischief  in  Homnonth  Qoootr.  K'ew 
Jersey,  waa  from  aboat  the  eloaeof  May  to  about  tbeSOlh  of  Jane.  The  flrat  observa- 
tion tnTealailKhlef  being  done  waaUavSS.  Daring  the  above  time  my  dntlea^d  me 
to  ride  over  the  entin  eoontiT  on  offiotal  bnrinees  with  the  teachers  and  sohool.«OI«eia. 
Tbna  opportaoltiei  wen  aSbrded  for  obenvatioD  and  Inqnirp  such  u  a  natiuallst  oould 

lafliHdtonej"""'   "^-' '  "'--  -"' —" —  ' •-'-' .-.-.-^  ._.> . 


onegle«t.  I  bad  enpposed  the  aliment  of  these  inwcta  to  be  restricted  to  the 
flfW  III  «^  that  i<  tbegr«8ae«moper  and  the  grains  and  Indiancom.  Eence,  mrpriwd 
-'*'*--"'— tnghiMMirUh  which  tney  had  falennp  that  field  of  clover  on  the  apot.ltook 


U  tot  an  arigiMl  obuMTattm  of  an  exceptional  faabit;  bat  on  looking  into  tbe  Ku«f  n^ 

OI  CKimd  sUnilar  fkcta  on  lecoid.  IfHxia  oeaHed  to  regard  this  bablt  aa  at  all  exa^t- 
;  Kv,  ta  Ua  aa  Monmoatb  was  ooncemnd  In  J88CI,  clover-eat  Lnff  by  the  Axmy 
Woaa  waa  tiM  tbI«  and  not  tlw  sieeption.  In  fael  I  conld'not  learn  nfone  Inatance  of 
tlwtrpnaenMlnvbleh  the  clover  escaped.  Thp  following  from  a  letter  by  a  t«acber 
istOtiw|Mdnt: 

"0>  tM&nn  of  Charles  Allgor,  at  New  Bedford,  in  passing  from  bis  wheat-field  l« 
hi*  oat-fleld,  the  worms  had  t«  cross  a  ptrip  of  nward  composed  of  timothy  and  red 
olover,  of  three  or  foor  years'  standing.  Tbey  loot  everything  clean,  Tbey  alno  at« 
tiM ToangelaTer  in  the  bottom  of  the  wheat-lield,  kUbng  It  entirely.  In  a  miked 
awaid  of  Qeoige  Newman'?*,  tbe  teacher,  they  ate  tbe  clover  as  well  as  the  grasses, 
leaving  nothing  bnt  thu  ntalks.  They  also  ate  tiio  clover  on  the  farm  of  Albert  King, 
at  Gieen  Grove.  Tbey  did  not  moke  a  specialty  of  clover,  but  tbey  ate  it  wiUioat 
being  starved  to  it.  Tbey  ate  both  tbeoldverand  timartlninamixedawardof  Jaines 
AUgor's.  They  atfe  Mr.  Allon'H  oat-field,  then  wont  over  to  his  swaid  ofgrass  and  clover 
and  finished  that  off,  too." 

Other  correspondence  might  be  ciCed  to  Ibe  same  effect,  bnt  I  have  none  which  states 
the  facts  so  concisely  as  the  abovix  flouie  of  thefarmsliere  menlioiinl  are  miles  htpaxt. 
Bat  It  will  appear  iarther  ou  tliat  wbeu  forced  into  etrajta  for  food  tbix  Army  Worn 
is  almost  oumivoroos. 

With  no  apeciol  call  to  examine  his  young  Krans-fields,  tbe  farmer  sometlmps  got 
his  first  alarm  at  sight  of  the  disappearing  clover.    In  foot,  whemver  the  wortits  ai"- 

Karedin  force  the  grasses,  clover,  and  Indian  corn  were  completely  destroyed.  Afi-iend 
it  forty  acrcti  of  uewlv-'Wwn  graes,  with  a  large  port  of  tbe  old  masilow»;  a  vnrv 
serious  score  hi're  for  one  man,  as  with  ns  "  Buy  is  King."  Let  uip  instance  a  forty- 
acre  wheat- field  of  his  of  which  the  worniH  took  poeAeosfnn.  The  wheat  when  barveslrd 
proved  n  good  yiL'ld,  for  it  hod  jjot  out  of  milk  when  tlic  anny  made  its  inroad.  The 
straw  van  not  burl,  althouj-h  the  worms  bad  climbed  every  stem  up  to  the  he«d :  but 
straw  and  ear  were  nearly  iipe.  It  wae  different,  honuver,  with  the  low  and  1ate-gio«n 
stools.  Tliesc  tUcy  crept  up  and  ate  thronglt  the  tbtu  Kreen  nock  of  the  plant,  cutting 
ofiT  tbe  DuUbiu-eard  which  fell  and  thickly  covereil  the  ground.  If  the  outMide  of  tbe 
5traw  was  not  too  hard,  the  worm  would  t lien. literally  skin  It,  eating  downward*. 
Tbey  would  eat  these  nubhin-hpiids  occaaiODully  Ix^l'ore  cutting  tbrm  oil';  but  this  was 
only  nhen  they  proved  to  be  soft ;  that  is,  those  ears  whose  growth  bad  been  backward. 
In  Ibis  whent-fluld  the  young  grow  and  clover  ware  all  eaten  up  and  the  bead-lnnds 
cleared  off.    Every  weed,  too,  wag  clfianod  up,     £lven  that  bltt«r  naisaiioe,  tbe  Ssg- 


weed  (Jnifrrcsia  arleminrefolia),  was  all  devoured.  With  na  nf^er  barveet  tbe  Bog- 
weed  takes  poHHession  oi  the  soil ;  hut  as  this  weed  makes  its  appearance  In  summer, 
the  Hptiu':  timothy  and  clover  get  the  start  and  keep  this  n-eed  nnJer.  The  fall  sue- 
---  "  -  the  harvest  above  prejteoied  tlio  singular  HiHxtacle  of  a  stubble- Held  wlthont 
It  waa  sheer  nakedness  itselL     On  tmotJwr  farm,  having  o  '  " 
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(MM,  the  woniB  took  poaMKion  «f  a  atnwbem-flAlili  eating  hotti  1«ftvea  and  the 
naripe  fhdt,  Eiley  fivM  au  instance  in  whtoh,  when  diixoa  into  Blraita,  theeo  cster- 
nilbm  at«  an  onion  patoh.     We  mnst  then  conclude  that  th«  larva  nf  LeuoaKia  uni- 

.-  • 1.  _._u . „-_i..i.^  ^jjjp  [(g  f,^^  ig  teudtir  and  in  no  stint,  Ir*-- 

ood  and  is  much  more  dainty. 
e  field  was  simply  fearful.  In  the  parlance 
id  millions."  The  (nuirming  moss  and  the 
rrmajing  Bonna  oi  iDsir  leeamg  were  eBpeoially  rspnUive.  But  few  dared  to  enter 
O^  field.  In  tratb,stTone  men  lamed  pale  fVnm  aanwa,  so  loathsome  n-as  the  alght. 
h  prally  aeemed  that  nature  was  smitten  with  a  plague  of  crawling  Terrain. 

WhM  covema  the  dti«ctton  of  travel  of  these  worms)  Do  tbey  smell  the  new  food 
bora  a  diataneaT  I  tbink  they  do,  for  they  croee  naked  rnads  with  nnerrlne  diroctiiem 
tfl  thasMeot  aought.  The  great  army  in  that  wheat-field  having  finished  toclr  havoc, 
dlvid«dnito  twoparta:  the  one  left  ononesideand  i-nlered  a  timotli.v-field— theother 
Mt  tlw  fcrased  land  and  marcbpd  straight  acrow  the  road  and  took  i>o«se»<ioa  of  a 
eini4ald.  Having  mined  the  timothy  and  the  rum,  Ihn  great  army  tiiiiappcared,  an 
«H  remarked,  "A*  If  bTmaginl"  But  the  trick  wan  vorv  Bimplc !  they  had  entwed 
the  poand  to  annnw  the  pnpa  state.     The  notion  preval 


food.  A  point  •fgnBt«f'(>onK<iaence  Is  tfie  limB  of  the  first  movbioent.  F^ni  an 
b«ef  obaarVatlotA  1  believe  tbe' time  Is  abont  sevea  dajs after  thehatchtng.*  When 
Inrt  baMliod  they  are  so  small  that  the  damage  they  ofTect  Is  slow,  and  tbetr  feeding 
itnatiictod  to  the  tender  iiarts  of  the  grMs.  After  this  comas  the  Grnt  march  wtu>n 
htoo! 


Am  im  raiVMona  aaongh  lo  olean  np  «« they  go. 

That  vna  ft  trintnph  of  painstaking  patience  and  aditiirablo  skill  when  Riley  cleared 
■»  tb»BKyf»y  of  Mie  origin  of  the  Army  Worm.  Korean  I  forgot  my  own  delight 
Awtiau*  Uboratotif  at  Kaiut  '    -'' '-   ' —   •~"  ^--' ^ —  .l- .._-  = — 


_   lionis  in  Jnne,  1976,  he  sbowod  me  the  live  ii_  

the  Urrie ;  nay,  more,  right  before  my  eyes  was  the  mother 

t i^  11 -i^  .r  jjj.y  Htubble  and  Eroen  graas.  .  For 

make  of  it 


And  tak*  BpoB's  tha  BiyflUT  of  things, 
At  If  «•  wen  Ood'i  sbUb. 

TImm  ^weariitga  an  ra^aided  aa  almoat  miraeuloua.  Says  the  perplexed  nutlo : 
"Tbaj  eouM  ia  f^M  wmiaa — and  all  of  a  tudden — and  m  aa4detily  disappear."  Or, 
mDmBo  wid,  "Tbere  vaio't  one  there  ;esl«xd^,bnt  thU  momiuR,  lol  a  great  mnlti- 
toda  which  DO  man  hub  namber,"  friends,  this  ie  a  deluiion.  They  were  there  Tca- 
teidiy  Wd  Mveral  daya.  They  do  not  oome  suddenly.  You  do  not  ohaerve  tneir 
soMing,  y«n  only  eoa  uind  when  tliey  are  on  you  in  great  Dmubeift.  Watched  front 
tha  aggi  tb^  llfe-oaraer  is  that  of  otbw  caterpillars.  The  following  shanld  enable 
one  to  abaerve  them  at  their  startiuK  point  and  lo  stiiinp  thetn  out  at  the  befiinniag. 

I^at.  It  n  jminirtBut  to  know  w^  to  look  for  the  laying  of  the  eggs.  Of  ooona 
modi  d^eniU  'in  tlw  nature  of  the  seawn.  With  u»  it  is  usually  the  firat  week  in 
Jons,  bnt  Id  In-'Hi,  lor  reonuiis  already  mentioQed,  the  laying  was  not  later  than  tlie 


.SfithofMar. 

BokhmL  Where  nltoiild  ve  look  for  tbemi    Tiianks  to  liiley,  we  knonr  bow  the  egos 
loiA  and  the  part  of  the  plant  where  they  are  laid.    The  farioer.  however,  need^t 


psMsbU^  to  know  iaat  where  <m  bis  farm  he  ohould  look  for  tlis  infested  iilanta.  I 
tblnt  gonenlly  the  R»iu-fields  are  preferreil  by  the  moth  when  seeking  a  neating 
place  lot  bet  eg^  But  if  the  weathi^r  be  favorable,  and  the  yonng  eloviir  and  gran 
in  tlM  beet  condition,  she  will  also  be  found  laying  in  the  young  grass  of  laat  fall's 
■tnbUe-field  and  in  old  meadows.  In  this  cn^e  we  should  look  lor  the  highest  or 
clnaeat  grass — that  growing  in  moist  nIaceiL  and  notably  those  little  hummocks  or  tns- 
sockacanscd  Ly  the  droppiuKS  of  cattle.  If  heat  or  drvuesij  nfi'pct  tlirirfood  tliej  will 
•eteet  the  grain-fields  as  affonllng  more  succulent  food,  besides  IxitiiT  shelter  and 
Ande.  IM  me  instance  mmecareml  oliserTSlinnsniadeon  fonr  farms,  three  of  which 
wet«  near  together,  but  the  last  one  to  bf  iiti'iitiniiBd  wrw  nbont  two  miles  away.  On 
■MM  was  a  wheat-field,  which  covered  the  Hitr  from  which  certAin  stnhlea  had  l)oeii 
moved  the  year  before..  Another  part  of  the  field  lay  low,  and  received  the  "waeli" 
of  tbe  higlKr  STonnd.  On  tbeee  places  the  wheat  grew  thiok  imd  high ;  in  foot,  too 
Inxnrianuj,  far  it  liocame  badly  "lodged."    These  two  spots  were  nhody,  and  the 

•It  is  in  reality  gcneraliy  somewhat  lnt*r.— U.  V.  R. 
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food  WM  Bweet  and  tender.    Thwe  were  no  other  inoh  spots  in  the  Beld,  koA  theae, 
and  only  these,  were  oLoaeD  by  the  motba  in  whioh  to  I*;  tbeir  eggi. 

Donbtl«M  Ttny  many  mothe  aeleeted  theaa  apota,  for  hen  the  wwmg  were  bred  in 
great  nninbelt.  These  spote  were  soon  eaten  off  clean — olover,  and  grus,  and  wheat 
leartfl,  and  heads — for  In  these  places  the  wheat  ears  were  atUl  green  .and  tender. 
From  tbese nesting  spots ttiey  spread,  avoracions  army,  over  the  whole  field,  clearing 
up  everything  that  had  not  become  too  bard  to  eat. 

On  another  fsnn  close  by  was  a  field  of  wheat  which  had  received  peonliar  tillage. 
It  belonged  to  a  Mr,  Bodee,  a  very  intelligent  amateur  ramier,  whose  clear  observa- 
tions have  been  of  anbstaatiAl  service  to  me.  He  holds  that  wheat  ehoald  not  be 
crowded,  and  ehonld  be  worked  with  a  cultivator,  much  aa  we  do  com;  that  room 
and  encouragement  shonld  be  given  each  plant  to  enlarge  itself  b;  stolee;  that  one 
well-stoloned  plant  is  better  than  seveial  plants  forced  to  ooonpy  the  same  eor£ae«  of 
ground.  In  sowing,  the  field  was  drilled  only  one  w^,  and  eveij  third  drill  waaMt 
seedleas ;  and  in  cmtivating,  some  of  VbA  teeth  of  the  implement  were  taken  out,  so 
that  it  conld  straddle  the  doable  rows.  Inthia  way  tlie  field  was  gone  over,  both  in 
the  aotmnn  and  in  the  spring.  Then  weie  bnt  three  litUe  spots  where  Hie  wheat 
had  lodtfod,  all  of  which  were  hreeding-plaoes  for  the  worms,  from  whidh,  after  eating 
them  ott,  thev  spread  over  the  field,  bnt  aeemed  to  be  oomparatiTely  lianalen;  fbr  tho 
tillage  mentioned  let  in  the  snnlif^  and  qniokened  the  ripening  of  .the  grain.  It 
was  noUeedhere  that  the  birds,  having  mcK«  wing-room,  were  qnite  bnsy  Medi&K  on 
and  oanyiog  off  the  worms,  a  &ot  not  ohsarred  by  na  in  any  other  wheat-field.  Per- 
hapa  the  ooTtivator  had  mellowed  the  gronnd,  for  the  worms,  during  the  hot  sunshine, 
bnried  themselves  in  the  cnltiTated  apace  and  were  easily  unearthM  by  the  birda. 

Inafield  on  anotherfoim  the  wheat  wasBomewbatthin;  but  on  a  spot  where  ~  " 

post  had  lain  the  wheat  was  rank  and  thick.     There  " "-  '      ' 

devonring  their  nesting  place,  they  spread  over  the  field. 

The  fourth  field  of  which  the  pwtlonlar  foots  must  h    ^        . 
wheat-field,  already  instanced.    Tne  sowing  took  at  least  twioe  as  mnoh  seed  p 


post  had  lain  the  wheat  was  rank  and  thick.     There  the  worms  bred  and,  after 
devonring  their  nesting  place,  they  spread  over  the  field. 

fourth  field  of  which  the  pwtlonlar  foots  must  be  given,  is  Hiat  fori 
~  1,  already  instanced.    Tne  sowing  took  at  least  twioe  as  mnoh  seed  per 
a  used  by  Hr.  Bodee's  method.    It  was  drilled  in  one  direction,  and  then 


wbd«  the  animals  had  stood  In  groups  the  droppings  had  laUen  in  onanti^. 


The  fourth  field  of  which  the  pwtlonlar  foots  must  be  given,  is  Uiat  forty-acre 
wheat-field,  already  instanced.  Tne  sowing  took  at  least  twioe  as  mnoh  seed  per 
acre  aa  was  uaed  by  Hr.  Bodee's  method.  It  was  drilled  in  one  direction,  and  then 
drilled  across  at  right  angles.  This  eeonred  a  crowded  growth.  Dnring  tne  summer 
preceding  the  autumn  sowing  the  field  had  been  used  by  a  horse  dealer  to  paatnre 
a  large  drore  of  horses.     Of  course  their  ordure  fell  everywhere ;  but  in  many  plaoes 

_i..i.-  iv 1 — 1.  L.J  ....J  . flnpg  the  droppings  had laU~~  ' "*~      "— 

«  1^  with  a  larmei's  boy,  n 
_  tting  a  shovelfnl  of  manure  ana  aoexmniuppiiiK 

<tf  seedinaf^  snots  in  the  field  to  make  what  he  was  pleased  to  call  "  King  tauls-" 
Audit  was  ea^tetling  where  the  lad  nod  his  shovel  had  been,  for  ITed's  "King  hills" 
alwaysontranked  the  rest  of  the  field.  And  It  was  similarly  with  that  big  wheat-field. 
It  was  a  rolendid  sight,  the  close  dense  growth,  and  high  over  all,  in  man;  places,  those 
stately  "  King  bills"  were  oonspionoDS.  Kow  comes  the  notable  foot ;  every  one  of 
these  spots  was  chosen  as  the  neanng  place  of  myriadtof  the  mother  motM,  for  the  num- 
ber of  eggs  Wd  in  them  was  enormons.  ^leee  spots  wen  to  the  Army  Worms  shelter, 
shade,  and  food,  bnt  so  orowded  was  e*oh  of  these  larval  oommnnitiee  that  they  soon 
ate  themselves  ont  of  house  and  home.  Then  came  an  immense  diapetsitn.  From 
every  ■'  Elns  hlU"  went  forth  a  hnng^  band  into  that  grand  fbnging  gromid.  The 
wheat,  standing  so  dose,  hod  by  its  shade  kept  the  undergrowth  protooted  ftom  the 
drnnght';  and  now  it  aheltered  these  maraudere  from  the  sun.    It  was  bnt  m  few 


days  Before  that  these  foraging  bands,  by  their  spreading,  had  all  met  and  made  np 
-'-■'-■    iitny,  whic^  driven  into  straits,  must  now  deroor  every  oomeatibi 
llM  obaerved  occupancy  of  the  field  was  seven  days ;  that  Is,  &om 


tbetimaoftbedisparrion  of  theforagincanny  tothe  time  when  it  left.  It  was  quite- 
common  to  hear  it  said  that  a  certain  field  was  esten  np  in  a  day.  But  snob  p«opla 
"  take  no  note  of  time." 

Lenoanta,  the  parent  of  the  Army  Worm,  ranks  very  respectably  among  tbA  X<«rpi- 
dopteia.  Sheisoneof  tiie  owlet  moths,  and  her  owlisnoapaoily  for  natural  selsetion 
tmpreasesme  pn^sniidly. 

KMnie  Is  Una  ia  lovei  nut  where  tt'i  fln* 
Aftat  the  thlss  tt  Ions. 
I  find  so  much  piecision  In  insect  wisdom,  such  a  knowing  method,  even  in  tho 


...   _..B  brooding  over  her  tmsL    Let  us  get  ont ol  .  ._ 

where,  not  hampraed  by  the  inqoisttorial  reetriotions  of  the  breeding-cage,  she  has  N 
tore's  atry  tmoao^  and 

ThewdiUladllwfineUisBt,  whanMta 
ThdxiMStliiK  pUos. 
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iwtotctkn  with  tb«  fiitUse  lubit  of  her  qoMnly  nlatlTe,  the  Hswk-moth—lfiHnttia 
**i»qmtmaeiitat»  parent  of  the  neat  potate  worm.  Almoat  with  a  shnddeo'  one  Temem- 
bentlut  terrible  Invtuion  of  Uoomoath,  when  the  potato-Selds  were  rained  as  J  f  by 
Gra,  and  the  Tagoa  wheela  reeked  with  green  dilpplDS  gore  u  they  entered  onr  vtl- 

hps.    TtiBmothdep--"-^--" ■"- ^—Ji- -■aa- — ^- v„,  v_^  ._■ 

ntwo,  or  at  moot  a  v« 
oTBi  the  anttte  field. 


eeked  with  green  drlpplDg  gore  u  they  entered  onr  - 
w  ^gga  on  the  nndeinae  m  uie  potato  leaf,  but  only  i 
,(Hi  each  plant;  heneethediBMbatlon  leinetty  nnm 


bges.    Ilienoth  depoeitaher^„.    _  ._. , 

«> two,  or  at  moot  a  very  few,(Hi  each  plant;  henee  the  disMDatlon  leinetty  nniform 


Tboaghitnwyseemabove  that  the  parent  of  the  Army  Worm  hM  fair  intelligence, 
we  may  not  think  so  well  of  her  larval  oApring.  31iatMaiitifal]awn  of  Hollywood, 
■t  Lraig  Branch,  was  inraded  by  then.    The  emerald  award  was  swept  as  If  bomt. 


When  any  of  the  worms  eanie  ag^njit  a  tiee  they  went  np  It,  passed  over  the  orotoh, 
ttwD  deeoended  at  the  other  tide.  Twelre  or  thirteen  years  ligo  a  ooroei  of  onr  ooim- 
(rywBSTisiiedby  the  Anny  Worm  in  large  nnmben.  Having  stripped  one  field  they 
marclwd  for  the  next,  but  were  i  otercepted  by  a  smaD,  ronning  Htream.  There  ts  no 
"  turn  back  "  to  this  sitignlar  worm.  On  came  this  great  automatic  army— no  halt — 
antU,  ciDwded  forward,  a  oompaoted  mass  was  niged  on  to  the  water  to  serve  as  a 
Uiing  pontoon,  orer  which  the  army  pawid  uid  tM>k  poasesrion  of  the  sew  foragtng 
This  OTOBsInK  of  running  water  has  been  noticed  by  Hr.  Biley. 


Honmoath  is  an  old  <H»mty,  and  the  f^mui  generally  have  been  ranch  reduced  in 
■ize  by  fteqnent  divisions.  Grain  and  grass  fields  ran  from  ten  seres  to  forty,  hnt  the 
latter  SgUK  is  very  high.    As  we  have  deaoribed,  each  field,  from  a  few  nesttngipats, 


woold  originate  an  army.    Some  of  these  inferted  fields  were  railea  apart,  the  inter- 
Tmlng  terrlUny  being  exempt.    I  got  retnrns  of  twenty  of  these  armiee  in  one  town- 

ihip.    TIMre  anrely  could  not  be  leas  than  one  hnndred  In  theconnty.    Theyst ' 

LoLave .--.--.,--.     .  - 


'e  a  penchant  iter  the  beat  fanna. 


r  ua  KXCtFiTUTjkiT. 


1.  We  CKn  localite  the  breedios  places.  The  mother  moth  Bslecta  the  thick  and 
liady  spots  in  the  grain  fields  and  meodowH  as  the  right  places  in  which  to  lay  her 

Ttbns  securing  for  the  larva)  shelter  and  tender  fowl. 
&n  ^nny  is  made  np  of  bands,  each  band  having  itaownbreedingspot,  and  theae 
qnto  are  oenteie  of  diBaeminatlon,  When  these  nesting  apote  are  eaten  off  the  hands 
spread,  traveling  in  the  direction  of  food,  tbns  aniting,  when,  so  to  apeak,  the  clan 
relatian  is  lost.  They  now  form  one  hungry  and  marauding  army,  set  in  one  coorse 
■nd  impelled  by  one  impnlse.  It  is  at  thia  point  of  their  career  that  they  ore  eener- 
ally  first  noticed,  and  the  avennent  is  made,  "  They  have  come  all  of  a  andden." 

3.  A  diin  tillage  is  advene  to  the  woiras.  It  makes  the  conditions  of  life  harderfor 
tbem,  leaeshade,  more  heat,  earlier  ripening,  and  quicker  tongb%Ding  of  grass  and  gr^n, 
sad  greater  freedom  for  the  birds. 


4.  Tdl  tmifbrmly,  and  not  too  close.  Ton  may  get  less  wheat,  hot  you  will  get 
bettc^  and  the  worma  will  &re  worse. 

5.  nytafiud  ont  where  the  caterpUlai  originates.  Beginning  early  in  Hay,  wat4d) 
the  tUek  mots  and  the  damp  places  in  meadow  uid  grun.  I%i8  iuspeetion  is  eape- 
dally  ealled  for  if  the  winter  haa  been  mild  and  the  sf^ing  is  warm.  As  denoiihed  1^ 
BiUy,  tlie  eggs  ace  ^fJ  small  and  round  when  first  laid,  of  a  glistening  whit^  hnt 
bfcominK  ydJowish.  They  are  Itdd  in  stringy  groups  containing  tram  Ave  to  twenty 
tfgt.  They  ahouQ  he  looked  fur  in  and  near  the  axils  of  the  leavea ;  that  is,  in  the 
spout-shaped  parts  of  the  blade,  near  the  stem.  In  this  hollow  of  the  leaf  the  ejus 
are  glncd,  and  sometimes  the  two  edeea  of  the  leaf  are  so  drawn  together  that  ^e 
eggs  look  like  a  wUite  streak.  Sbonid  yon  find  the  eggs,  if  in  qnantity,  it  might  not 
be  praotioable  to  attempt  collecting  tfaeni,  bat  yon  luve  fiiund  a  breeding  spot,  and 
it  is  DOW  poa^ble,  and  without  injury  to  the  grain  or  giaae  at  this  early  stage,  to  ex- 
tiugnish  trie  worm  with  a  weak  solatioD  of  London  purple  or  Paris  Kreen.  II  the 
spots  ara  email  tbe;r  could  be  cnt  out  with  a  sickle  and  fed  to  stock.  If  the  eggs  are 
hatched  the  orinkhng  aonnd  made  when  feeding,  which  is  in  the  early  eveaing  and 
}nst  before  the  morning  dawn,  will  to  a  good  ear  betray  the  presence  of  the  larve. 

Onr  Army  Worm  is  JUw^tiia  xnipbacta,  for  there  are  other  caterpillara  which  an 
wrongly  so  called.  Tliemothia4S™*>,  or  about  1}  inches  In  expanse  of  wiuz,  and  24*™, 
or  abont  J  inch  in  leneth  of  body.  The  color  ia  very  plain,  being  a  reddish-brown  cv 
cionamou,  with  a  double  white  spot  or  blotch  on  each  front  wing. 

The  inaaet  is  with  na  the  whole  year.  In  the  pnpa  state,  in  the  ground  or  under 
stoaea  and  other  bodiaa,  they  paea  a  large  part  of  the  year,  Incdndlng  the  winter, 
while  many  perfect  moths  hibernate  under  the  shelter  of  aome  eonoealing  object.    Ik 
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Loncuila  in  l&rge  axmieH,  ma  a  mle,  can  only  occnr  iifl«r  iiiti>Tv»lH  of  levenl  7«ara. 
The  irekthet  omiditloiiB  whioh  oanaed  thplr  appeaiBooe  in  Mew  Joisej  in  Iw,  in 
ancli  aiDBEing  anmbeis,  were  vsiy  remarhable.  Tbe  wioter  bad  been  so  exceptionally 
sild  that  the  mothii  came  safely  tbroa&h  hibeniatioH  and  In  lar^  nnmben.  A  ratn- 
IcM  Ha.v,  and  ntniBuall;  warm,  brongnt  In,  in  efl'ect,  a  prematare  sauinira.  Early 
potatoM  fUled;  rum  bad  to  be  TepUntad;  lye  waa  in  ear  in  April;  wheat  beg«n 
beiMliQg  by  tbe  12th  of  M^,  and  anch  WBA  the  heat  that  ihefillitii^  of  the  eara  BD<t 
Uie  getting  ont  of  millc  followed  fast.  Whaat-ontting  began  June.  \6,  and  wit  the 
end  of  the  month  the  hamnt  generally  was  over,  nearly  three  weeks  eaitler  tfaftn 


1.  Stnoe  the  fbrneciiDft  *u  written  I  hare  seen  "alMtract"  of  a  paper  on  Lrmeania 
mfanHMi&,n*dby  ProTc.  V.  Riley  at  the  Bortou  meeting  of  the  A.  A.  A.  6.,  Aagn<rt. 
ISw.  He  says:  ''Intbelatitiideof  SaintLoniatherearetwo,  Bometiineatfaree,{t«tiera- 
dona  in  a  year,  and,  perbaps,  even  fbnr;  and  farther  south  a  snoceMton  w  genent- 
tioiam,  acanely  interrupted  anting  mild  winteia.  Probably  in  New  England  there  ar« 
two  genentioin,  the  aeoaiid  one  being  'naually  nunotloed,'  and  esiattng  tllknigh  the 
antnmn,  wtntiv,  and  oarW  ipring  months. 

"It  la  an  eelabliahed  net  that  the  apeciea  hibernates  both  •■  larva  and  as  moth, 
with  atimg  ciicumatwitial  erideuee  that  it  alee  bibematea,  paitianluly  aocthwwd, 
aaaohiysalia;  bat  we  hare  no  evidence  that  It  can  bibwnaleln  the  egg. 

"Ezceadve  ii^Jnry  may  reenlt  from  natural  local  incresse,  or  from  nioths  flying  in 
great  nomben  from  other  localittsi,  and  oaneentTaling  in  p&rticnlar  fields.  IA7  m*- 
■ona  BM  favorabla  ta  Uu  mnltiDllEation  of  tlie  imeot.'' 


«  iaTOtable  to  the  mnltipUcation  of  the  inaeot.'' 


soAua  nrsEOTs  of  tes  obanqs. 

BBMB&IES  AND  THXIS  APFLIOATIOH. 

By  H.  O.  HoaBABC,  Sfxcui.  A«crT. 

OHABAOTEBIZATIOK  OF  THE  SPECIES. 

Id  deTising  practicable  remedies  for  Scale  insects,  the  first  fiustor  of  im- 
portance is  eeeo  to  be  that  there  are  severaj  ktndB  of  these  insects  which 
yield  to  treatment  in  very  different  degrees.  Wiihoat  eDterinx  apoa 
tbe  sabjeotof  classiflcotioD,  which  has  already  been  fally  treated  in  re- 
ports of  the  Departmentof  Agriculture,  we  mayjforthe  purposes  of  the 
present  article,  divide  those  that  infest  trees  of  the  orange  family  into 
two  groups — the  naked  Cocoidee  {Lecanina),  and  those  whicb  are  prf>- 
tectea  by  a  homy  scale  (J^toH^jinn').  The  former  give  oompavatiTely 
Uttle  trouble ;  their  colonies  rarely  increase  suffldcntly  to  endanger  the 
life  of  a  tre«,  and  are  invariably  t^^heeked — often  exterminated — by  their 
parasites.  Moreover,  their  unprotected  bodies  are  vulnerable  and  ex- 
posed  to  the  action  of  strong  lye  or  soap  solutions  and  other  in- 
secticides. 

Tbe  Scale- aimored  Dm  Apiius  are  much  more  destructive  in  tbeir  rftv- 
ages,  and  tbeir  astonishing  powers  of  reproduction  A^uently  enable 
them  to  outstrip  their  natural  enemies.  Owing  to  their  protective  cov- 
ering they  are  bat  little  affected  by  must  of  the  washes  and  insecticides 
in  general  ase.  Of  this  group  three  species  ai-e  known  to  me,  and  are 
universally  distributed  m  orange  groves  throughout  Soatheastem 
Florida. 

Mv^iatpi*  Otoverii  (Packard),  the  common  "  Long  Scale,"  or  "  Oyster- 
shell  Scale,"  is  familiar  to  0  ~  '--.-•-  .i__-_i 
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particle,  very  elongate  in  fonn,  whicli  infeate  the  twigs  and  branches, 
ftppeariat; finftll;  upon  tlie  leavea,  and,  more rately, upon  the  main  truiik 
Dt'tlie  tree. 

M^latjra  dtrieola  (Packard),  to  which  theiiflme"ParpIe3oa1e''may 
be  gireii,  is  somewhat  larger  than  Uie  preoeding,  which  it  reBembles 
in  general  form,  and  with  which  it  is  commonly  coufonnded.  It  is,  how- 
wer,  Daaally  dark-pDrpl«  in  color,  individnal  scales  vailing  to  red- 
biDwn.  Like  the  Long  Scale  it  is  loond  upon  the  twigs  and  branches, 
and  it  is  ^t  to  infest  the  lemon,  citron,  and  those  varietieB  of  orange 
which  hare  hu^  oil  cells  (Tangierine,  &c) 

Parlatoria  ^rjfondii,  Gomstock,  Is  a  smaU  thin  scale,  neariy  drcnlar 
ID  oatliDei  In  color  it  ao  clMelf  resembles  the  bark  that  it  very  often 
escapes  sotic&  In  fiict,  many  persons  whose  groves  are  anffering  tcom 
the  attacks  of  this  scale  are  unaware  of  its  presence.  It  infests  by  pref- 
venee  the  tmok  and  larger  branches,  and  to  these  it  generally  confines 
itself  nntil  every  pordonof  their  surface  is  thickly  coated  and  the  young 
bark-lice  can  no  longer  find  places  to  plant  themselves.  It  is  also  G»- 
qoently  seen  nt>ou  the  fruit.  The  young  often  form  their  ecales  onder- 
DBs^  or  over  the  mother,  and  are  found  piled  upon  one  another,  in  a 
Bumer  never  seen  in  the  other  scales.  From  their  resemblance  to  a 
enting  of  fine  ohaf^  or  bran,  upon  the  trunk  of  the  tree,  I  have  called 
Ihii  the  "Chaff  Scale."  These  three  ecales  are  so  aniversalty  difitnba- 
ted  that  it  is  safe  to  say  no  beibi&g  orange  tree  exists  in  Sonthem  and 
Middle  Fl<mda  apou  wbicdi  one  or  the  othet  cannot  be  found. 

The  Loag  Scale  {M.  Ghmrii)  is  tiie  most  destructive,  while  it  is  the 
wmi  nadilj  deattoyed.  The  Purple  Scale  (JIf.  ^trieola)  is  in  my  expe- 
lisHU  ranr,  althongh  not  less  injuriona  than  tiie  Long  Scale,  to  the 
tnci  whioh  itinfeats.  It  ia  somewhat  more  diiHcnlt  to  kill  tban  the 
tetter.  The  Chaff  Sct^e  (P.  FergaKdii)  is  hardly  less  common  than  the 
Long  Bc^  and  te  very  fi^nentiy  associated  with  it.  Of  the  three  it 
is  draidedly  the  most  difflonlt  to  exterminate,  owing,  in  part  at  least^  to 
its  habit  of  piling  or  lapping  one  over  the  other.  Except  npon  very 
joong  trees  it  seldom  does  permanent  injury,  and  is  much  less  to  be 
ftored  than  the  other  two  apeoies.  Its  thinner  scale  renders  it  liable  to 
the  attacks  of  enemies  to  a  mnch  greater  extent  than  the  Mytilaspis 
Soslet,  and  tiiey  often  cause  its  complete  disappearance  from  a  tree. 

The  life-histurj'  of  these  Scale  insects  hcis  been  so  recently  set  forth 
by  Professor  Oomfltock  (Department  of  Agriculture,  Keport  1880,^  that 
s  full  recaintulation  of  the  subject  here  is  unnecessaty.  In  treating  of 
remedies  three  periods  in  the  development  of  the  insect  require  to  be 
DOtioed. 

inie  PBBiOD  ov  anoBATiON,  during  which  the  newly-habdied  larvie 
ue  poseease^i  of  legs,  and  wander  over  the  tree,  lasts  but  a  few  hours, 
or  at  most  one  or  two  days,  after  which  the  yoong  coccids  fix  themselves 
apm  the  bark  and  begin  to  suck  the  juices  of  the  plant. 

The  PBBIOD  OP  GBOWTH,  during  which  the  insect  loses  its  lege,  an- 
dergOes  several  molts,  and  excretesascale,  varies  in  duration  aooording 
to  the  season  of  the  year,  fmm  one  to  two  months,  and  ia  lengthened  by 
niol,  and  sbortenw)  by  warm,  weather. 

The  PBBIOD  OP  i.'<(!Ui)A.TioK,  during  which  the  eggs  are  deposited 
and  hatched  under  the  Mly-formcd  scales,  varies  greatly  in  dnradon, 
depending  npon  the  season  and  tempovature.  In  Febrtiary,  with  nu- 
intermpted  warm  weather,  the  female.*;  of  the  Long  Scale  (M.  Otoverii) 
otntinne  to  deposit  their  eggs  during  mxteen  or  eighteen  days.  The 
tgga  hatch  in  sntamer  in  a  week  or  ten  days.  lu  winter  the  time  is 
utended  indefinitely  by  cold,  which  is,  however,  never  of  sofBciently 
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long  coatiiiuAitce  to  eause  ao  entire  suBpensioii  of  the  prcMjesii.  The 
.Yoniig,  after  hatching,  remam  many  days  under  the  parent  scale,  if  the 
wvatlier  iH  nnfavorable. 

Up  to  the  time  of  the  first  molt  the  bark-lice  are  easily  destroyed 
hy  inRecticides  of  moderate  streugtli,  bat  dnring  the  remainder  of  tlieir 
exidtonee  they  are  protected  by  the  scale,  a  homy  covering,  excreted 
by  the  insect,  and  entirely  covering  its  body  above.  The  nnder  layer, 
or  ventral  scale,  is  somewhat  tbiimer,  and,  although  i)erbaps  a  sepuate 
piece,  Ih  firmly  united  to  the  upper  scale  at  the  edges,  so  that  the  latter 
appears  to  be  turned  under  at  the  sides.  In  Mylila»pia  the  ventral 
scale  forms  flanges  along  the  sides,  vhich  do  not  quite  meet  along  the 
center  line,  but  id  Parlatoria  it  forms  aD^anbrokeu  shield,  which  entirely 
separiites  the  body  of  the  insect  £ix>m  contact  with  the  bark.  This 
more  perfect  protection  from  below  renders  the  Chaff  Scale  more  diffi- 
cnlt  to  destroy  by  means  of  external  ^plicatious.  The  scale  is  perma- 
nently &8teDed  upon  tlie  tree,  and  so  closely  molded  to  its  surface 
that  tbe  pores  of  the  bark,  or  the  stomatA  of  tiie  leaf,  are  seen  plainly 
stamped  upon  it  wheu  removed. 

As  the  scale,  like  the  shell  of  the  snail,  is  formed  by  snooessiTe  addi- 
tions, and  keeps  pace  in  its  growth  with  that  of  the  body  of  the  imeot 
within,  its  volnerable  point  is  the  ^wing  end,  and  tliere  are  times 
during  its  formation  when  the  posterior  extremity  of  the  insect  projects 
slighdy  beyond  it  and  becomes  exposed  to  the  action  of  penetrating 
liquids.  This  is  particularly  the  case  at  the  critical  periods  when  the 
cocdd  sheds  its  skin.  Bat  wlien  the  scale  is  fhlly  completed  and  tightly 
sealed  at  all  points,  no  insect  is  more  difficult  to  reach  and  to  deBtroy. 

The  sabetance  of  which  the  apper  scale  is  composed  is  impervions  to 
most  liquids,  and  is  not  soluble  in  acid  or  alkaline  solutions  strong 
enough  to  injure  the  plant  It  resists  the  action  of  oils  and  of  bisulpfai<£ 
of  carbon,  an  almost  nniversal  solvent.  Many  insecticides  aie  therefore 
inoperative,  and  all  insoluble  substances,  such  as  sulphur,  &c,  are  clearly 
useless,  as  they  do  not  reach  the  eggs  or  matnre  insects.  The  thinner 
ventral  scale  is  not  impervions  to  the  more  volatile  oils  or  to  alcoholic 
Holutiona,  some  of  which  reach  and  kill  the  insect  by  penetration  through 
the  bark. 

From  the  foregoing  outline  of  their  structure  and  history  it  will  be 
seen  that  for  a  brief  period  only  in  their  development  these  insects  are 
easily  assailable.  Daring  the  period  of  migration  the  tender  young  may 
be  destroyed  by  solutions  of  whale  oil  soap,  lye,  &c.,  sprayed  over  the 
trees;  and  were  the  eggs  batched  simultaneously  and  the  broods  clearly 
defined,  as  with  many  other  insects,  their  extermination  would  be  a 
matter  of  no  difficulty.  This  is,  however,  not  the  case;  the  open  win- 
ters in  Florida  permit  continuous  breeding  througbont  the  year,  and  at 
all  seasons  scales  in  every  stage  of  development  are  found  upon  iha 
trees.  There  are,  however,  times  when  the  number  of  migrating  young 
reaches  a  maximum,  and  the  application  of  remedies  then  proves  par- 
ticularly effective. 

Three  snch  periods  oconf:  the  first  in  spring,  usually  in  March,  hut 
sometimes  extending  into  April;  the  second  in  June  or  July;  the  third 
in  iteptember  or  October.  Dunug  the  winter  months,  if  t^ie  season  is 
a  mild  one,  there  is  a  fourth  very  irregular  brood  beginning  in  January 
and  continuing  through  this  and  the  following  month.  The  spring  brood 
that  follows  is  greatly  confused.  In  cold  and  rainy  winters,  like  that  of 
18S0-'81,  the  hatching  process  is  retailed,  and  the  appearance  of  the 
larvffi  on  the  return  of  warm  weather  is  more  nearly  simoltaneons  than 
in  ordinary  seasons. 
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Tbe  eggs  of  coccids,  as  is  the  case  with  all  InBects,  have  mach  j^reater 
vi^ity  than  the  insecte  tUemselves.  Many  enbstances  which  destroy 
the  liTisfT  insecta  have  no  effect  apon  their  ^gs.  The  periods  in  whicli 
the  m^ority  of  the  scales  are  filled  with  eggs  are  thwefore  those  in 
which  tbe  application  of  remedies  is  likely  to  prove  least  effective,  and 
it  beootnes  important  to  know  the  seasons  at  which  these  maxima  occur. 
They  immediately  precede  the  appearance  in  nnmbeis  of  the  migrating 
lurvie,  and  may  be  stated  to  inclade  generally  the  months  of  FebruBjy, 
May,  and  Angnst,  and  tbe  winter  months  fhim  November  to  January. 

The  above  data  concern  more  partlcalar^  the  common  Long  Scale 
(Jf.  Qloterii).  The  broods  of  Chaff  Scale  {P.  Pergandii)  have  not  been 
an  carefidly studied  at  all  seasons,  and  maybe  foand  to  have  somewhat 
ditferent  periods.  Daring  the  past  winter  (1881-'S2)  I  have  foand  this 
Hcale  to  be  about  two  weeks  in  advance  of  the  Long  Scale.  The  Purple 
Scale  (Jf.  ciiriocla)  has  not  bees  continuously  obserVed,  but  seems  to 
have  the  same  brood  periods  as  Long  Scale. 

'TH£  WOBE  OP  ENEMIES  AKS  PAilASITBS. 

XmnpirooB  enemies  pney  upon  bark-lice  in  all  their  stages,  and  aivram 
?i<eatly  rednce  their  numbers.  Besides  occasional  enemies,  snoh  as  the 
sucking  bags,  and  other  predatory  insects,  which  are  genend  feeders, 
there  are  others  which  live  almost  or  qnite  exdnsively  npoD  the  Oooddn. 
Some  of  these  confine  their  attacks  to  particnlar  kinds  of  Scale  insects. 
Several  very  common  beetles  of  the  fomily  CocoineiUdie,  the  "lady  bugs" 
are  usefal  destroyers  of  bark-lice.  One  of  the  smallest  of  this  bmily, 
Bypenupidiu*  ootieiiditiorva,  is  fonnd  to  colonize  upon  the  trunks  of  orange 
tnes,  thickly  infested  with.  Obaff  Scale,  and  entiiely  free  thtjm  of  me 
pest.  The  young  of  a  laee-wing  fiy  {Chiytopa)  feeds  npon  the  bark-lice 
in  all  stages,  and  fireqoently  makes  its  case  of  scales  torn  from  the  bark, 
and  often  still  containing  living  occapants.  The  orange  basket-worm 
(Piyehe  eonfedgrata  Gr.  &  Bob.)  has  the  same  habit,  and  the  caterpillars 
of  at  least  two  moths  are  bark-lonse  eaters.  One  of  these  fan  onknown 
I^ueid)  inhabita  silken  galleries,  which  it  covers  with  huf-eat«n  frag- 
ments of  scales,  and  performs  such  efflcietnt  service  that  every  scale  in 
its  path  is  removed  tritm  tiie  bark  and  suspended  in  tbe  investing  web. 

The  most  important  external  enemies  of  the  Scale  insect  are  cerb^n 
mites,  which  are  omnipresent  upon  trees  infested  with  Scale,  and  which 
feed  npou  the  eggs  and  yoong  lice.  They  breed  rapidly  and  lark  in 
great  numbers  under  old  deserted  scales,  where  their  eggs  are  extremely 
well  protected  from  the  action  of  insecticides.  For  this  reason,  when  an 
effective  application  has  been  made  by  spraying  infested  trees,  the 
trunks  should  not  be  scraped  for  some  time  a^r,  but  the  dead  scales 
dioald  be  allowed  to  remain  upon  the  bark  for  several  weeks,  in  order 
that  the  mites  which  they  harbor  may  be  given  time  to  complete  the 
work  of  the  remedy  nsed.  In  this  tbey  may  be  confidently  rehed  npon 
as  powerful  anxiliaries.  When  large  nnmbera  of  the  scales  have  been 
killed  by  spraying  with  oilH,  &&,  the  mites  are  often  observed  to  in- 
crease saddenly,  as  they  are  much  less  affected  by  the  application  than 
the  Bc&le  insects  themselves.  It  seems  probable  that  they  tbed  upon 
the  dead  and  dying  coccids  as  well  as  apon  the  li\-iiig,  and  tbe  loosen- 
mg  of  the  scales  and  abnndance  of  food  at  such  times  stimulates  them 
to  raptd  increase.  Tbey  soon  swarm  in  such  nnmbers  as  completely  to 
exterminate  the  remnant  of  the  coccids  left  alive  by  the  wash. 

Of  ail  its  enemies,  tbe  most  efficient  destrojers  of  the  Scale  iusect  are 
its  hymenoptArons  parasites.  These  are  minute  foor-winged  flies,  wliicti 
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bore  through  the  Bi^le  and  depn^it  within  a  Bingla  egg.  Thelittlfi  gmb 
hatching  from  this  egg  feeds  upon  and  destroys  the  occa|kantof  tho  scale 
and  completes  its  own  transformations  in  its  pliice.  When  fully  adult 
the  parasite  emerges  through  a  round  hole  euten  in  the  shell,  leaving 
behind  an  empty  domicile  to  serve  as  a  shelter  for  the  mites. 

lUbe  unmeroiiR  species  of  these  parasites,  altbocgli  not  invariably  uon- 
fined  in  each  case  to  a  single  'Species  of  bark-louse,  have  distinct  metli- 
wts  of  attack  ttom  which  they  do  not  vary.  Thus  the  Long  aud  the 
Purple  Scales  are  parasitized  at  about  the  time  of  impregnation  of  the 
females,  or  when  they  are  not  more  than  one-half  their  adult  Uizu  and 
the  young  hymenopleron  is  develo[)ed  entirely  within  the  body  of  the 
coccid.  The  skin  of  tlie  latter  hardens  when  life  is  extinct  and  doubly 
protects  the  parasitie  during  the  latter  part  of  its  larval  and  in  its  pupa 
stage.  The  parasite  of  the  Chatf  Scale  makes  its  attack  at  a  later  Htafie, 
often  when  the  scale  is  full  of  eggs  and  its  larva  does  not  enter  the 
body  of  the  coccid,  but  feeds  upon  it  and  the  eggs  indiscriminately,  oc- 
casionally devouring  the  eggs  alone  aud  leaving  the  mother  coccid  un- 
touched. Its  pupa  is  tbrmed  naked  within  the  ^ale  and  has  only  such 
Krotection  as  this  adonis  the  coc<;id  audits  eggs.  Tn  individual  uum- 
era  thene  h^menopterous  parasites  abound  to  such  an  extent  that  rArely 
less  than  26  per  cent,  and  often  more  than  7^  per  c«tit.  of  the  soales  are 
attacked  by  them,  and  the  work  of  destruction  accomplished  through 
their  agency  alone  equals  if  it  does  not  excel  that  of  all  other  ^emles 
combbied.  ttonbtlese  without  their  aid  the  cnlture  of  the  orange  and 
related  trees  would,  in  Florida  at  least,  become  impraeticable. 

Ordinarily  the  various  checks  upon  their  increase  are  sufficient  to  pre- 
vent the  spreading  of  bark-lice  to  an  injuriona  extent,  but  at  times  they 
increase  so  rapidly  *bftt  they  entirely  outstrip  their  enemies,  and  all 
parts  of  the  plant  become  thickly  coated  with  seales.  The  growth  of  iJie 
tree  is  then  checked,  the  infested  twigs  and  branches  die,  and  often 
the  entire  upper  portion  of  the  tree  is  lost.  The  itwtB  and  trnnk,  bow- 
ever,  survive,  and  the  tree  endeavors  to  repair  the  injury  by  throwing 
out  shoots  from  below.  When  a  tree  reaches  this  liniwverished  condi- 
tion, matters  usually  begin  to  mend.  The  bark-lice  Upon  the  d^id  or 
dying  branches  perish  by  starvation,  the  parasites  reassert  the(r  sway, 
and  slowly  the  tree  regains  Its  health  and  vigor,  but  seldom  its  pris- 
tine beauty. 

The  causes  which  excite  such  sudden  outbursts  of  the  pest  are  not 
clearly  known,  but  it  may  be  conjectured  that  peculiar  conditions  of  the 
sap  are  especially  favorable  to  the  development  of  Scale  insects,  and, 
perhaps,  atfect  the  reproductive  thnction,  stimulating  the  females  to 
greater  productiveness.  Experiments  upon  this  point  have  not  been 
conclusive,  but  observations  show  that  inoividual  females  ^'ary  consider- 
ably in  the  number  of  eggs  deposited,  and  that>  they  attain  their  maxi- 
mnm  size  and  productiveness  when  in  the  t\ill  tide  of  increase  upon  iti- 
festnl  trees.  There  is  a  wide-spread  and  apparently  well-fonnded 
opinion  that  vigorous  trees  are  in  little  danger  from  Attacks,  but  if  ttom 
any  cause  a  tree  becomes  enfeebled,  its  iuvestnient  is  only  a  question  of 
time.  Many  persons  refuse  to  apply  insecticides,  relying  npoi;  their 
ability  to  keep  their  trees  vigorous,  or  to  restore  them  when  outof  con- 
dition by  tiie  bberal  use  of  fertilizers.  It  cannot  be  denied  that  this 
course  of  treatment  is  ver>- often  sutKK'MsfUl,  but  overstimulation  by  means 
of  fertilizers  is  apt  t«  defeat  its  object,  aud  numerous  Aiilures  from  au- 
knuwii  cuuseH  might  bo  recorded. 

The  utter  inmleipiacy  of  nearly  all  the  washes  hitherto  used  has  ltd 
BUmy  fruit-growers  to  deepait  of  obtaming  pemUmeat  bene&t  Horn  the 
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application  of  rctnetlies,  and  a  common  praetioe  has  been  to  cat  back 
tnidly-lnfcBted  trees,  lo^xing  only  tlie  main  trunkn,  orin  tLe  citse  of  wcD- 
^wn  tre«8,  a  portion  of  tlie  mnin  branches,  and  to  uoral)  tUorouf^faly 
ererj'  part  of  tlieee  with  ttoltitions  of  soup  or  lye,  utiing  a  attff  briiHli, 
and  a8  far  as  possible  removing  every  scale.  Tliis,  however,  iiivulvea 
•^jKAt  care  and  considerable  labor,  and  the  complete  extermination  of 
the  peat  is  rarely  aocompliahed  in  this  way.  The  loss  of  branches  is 
indeed  replaced  with  extraordinary  rapidity,  bnt  the  Scale  insectg.  re- 
a|ii>esT  att  if  bj'  magic,  and  in  one  or  two  years  become  as  bad  as  before. 

Tbe  opinion  is  often  expressed  that  the  tree  will "  throw  off  the  scales," 
or  that  they  will  "diBapi)ear  in  time  at  the  ends  of  the  branches."  Tbe 
fads  npon  which  this  belief  is  founded  are  sioiply  that  the  yoang  lice, 
irhen  tbe  branches  become  crowded,  wander  off  and  on  to  new  growth ; 
tbeir  course  is,  therefore,  natarally  upward  and  outward.  When  the  ad- 
ntneiag  army  reaches  ttie  nltimate  branches,  the  insects  crowd  npon  the 
fini:iller  twigs  and  leaves,  killing  them  rapidly  and  involving  themselves 
io  the  common  destruction.  The  tide  of  scales  is  then  checked,  while 
the  eneiuies  thrive  and  multiply,  feeding  upon  the  dead  and  starving 
CDccida.  There  then  occurs  one  of  those  snddeu  oscillations  of  the  bal- 
sDce  which  are  familiar  enough  to  entomologists;  the  unseen  enemies  iu- 
treese  and  the  scales  visibly  diminish.  The  tree  meantime  has  rest 
and  time  to  recover  its  rigor,  and  the  trouble  for  the  time  being  is  over. 
It  is,  however,  a  mistake  to  suppose  that  all  the  scales  are  disposed  ot^ 
or  that  this  is  the  invariable  termination  of  the  pest.  There  are  not  un- 
frequently  inundations  of  the  destroyer  which  involve  entire  orchards  in 
their  reeiatless  course,  and  remain  for  years,  blastins  successive  crops 
of  Jrnit  and  permanently  destroying  the  symmetry  of  the  trees. 

Very  young  orange  trees  seldom  exhibit  these  phenomena  of  the  dis- 
appesranoe  of  scale  with  little  injury  to  the  trees.  Their  tops  being 
small,  and  the  branches  few  and  shor^  they  are  usually  entirely  overran 
in  a  single  season,  and,  if  not  attended  to,  sustain  irreparable  injury,  re- 
sulting, in  the  case  of  badded  trees,  in  the  destruction  of  the  budded 
porti<Hi.  For  obvious  reasons  in  young  groves  of  budded  trees  tlie 
cutting-back  process  is  not  olten  resorted  to,  and  the  only  alternative  has 
been  to  go  over  the  trees  with  a  brush  or  swab,  using  cleansing  soap  or 
lye  solutions,  and  removing  by  hand  as  far  as  possible  all  the  swes.  In 
this  way  young  trees  may  be  for  a  time  relieved,  but  while  the  enemies 
and  parasites  are  nearly  exterminated  a  suffident  number  of  scaler  to 
restock  the  plant  inevitably  escape  detection.  The  bark  is  at  the  same 
time  cleared  of  obstiiictions  to  their  spread,  and  the  operation  has  to  be 
repeated  at  intervabi  of  three  or  four  months.  By  this  laborious  and  ex- 
pensive process  many  groves  are  brought  through  tbe  critical  period 
of  adolesceDce  and  reach  the  bearing  age,  bat  the  seeds  of  mischief  re- 
main a  oonstant  menace  for  tbe  future. 

In  ^e  preceding  pages  I  have  endeavored  to  show,  irom  a  brief  ex- 
aminatioD  of  tbeir  history  and  stractnre,  that  Soale  insects  become  less 
Ttdnerable  as  they  grow  older;  that  during  the  earlier  portion  of  thur 
ezlat«oce,  which  I  have  termed  the  migratory  age,  they  are  easily  as- 
Bailable)  and  althongh  this  age  is  of  short  duration,  and  not  strictjy  lim- 
ited to  aoy  season  of  the  year,  the  months  of  March,  June,  and  Septem- 
ber, which  mark  the  appearance  of  successive  broods,  are  those  in  which 
the  application  of  remedies  gives  the  greatest  advantage.  Various  meth- 
ods of  treatment  have  been  reviewed  and  their  advantages  and  disad- 
futt*^  dJAcQSsed.  Finally,  the  work  of  enemies  and  parasites  has 
been  mdicated  siifQcieutly  at  least  to  show  their  import^ince  luid  the 
danger  of  interfering  with  their  operations  by  means  of  half  itmediet. 
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BEUEDIES — THE  AOTION  OF  UTECBGTICIDEH. 

It  remtuos  to  examine  the  aetioii  of  inBeoticides  and  to  give  tlie  re- 
snlta  of  experiments  made  daring  the  past  season,  ISSl-'SS,  nnder  tii« 
^reotdon  of  Professor  BIley,  the  Entomologist  of  the  Department  of  Ag- 
ricoltare. 

From  what  has  been  said  of  the  nature  and  stmcture  of  the  horny 
covering  that  protects  the  three  Diaspinons  scales,  with  which  we  are 
chiefly  concerned,  it  will  be  seen  that  application  of  solid  snbstances  are 
not  likely  to  prove  practicable,  and  that  for  cheap  and  efTective  remedies 
we  most  look  to  penetrating  liqaids.  Xhe  cost  of  aJoohoI  renders  its  ei- 
tensive  use  as  a  solvent  impracticable.  The  volatile  oils  are  as  a  mlu 
poTerbl  insecticides,  bat  as  they  reach  the  insect  from  beneath  bypeu- 
etoating  tiie  Wk  of  the  tree,  and  are  all  to  a  greater  or  less  degree  in- 
iarions  to  vegetation,  their  ase  undiluted  can  in  no  case  be  recommended. 
Bfflue  of  the  light  t^\a,  e.  g.,  naphth^  tnipeutine,  &c.,  are  extremely  haz- 
ardouB  remedies,  and  experiments  with  them  are  known  to  have  resatted 
in  the  destruction  of  the  orange  trees  apon  which  they  were  applied. 

Kbbossns. — ^The  value  of  tbig  substance  as  an  insecticide  is  too  we]  I 
known  to  need  further  testimony  here.  Of  all  the  light  oils  which  T 
have  tried,  or  of  whieh  I  have  auy  knowledge,  it  is  the  least  iiuariouR 
to  plants  of  the  Oitms  family.  Eeflned  kerosene,  separated  from  the 
de^ly  naphtha  oils,  has  frequently  been  used  undiluted,  without  injury. 

Omde  petroleum  is  said  to  destroy  the  bark,  and  even  the  refined  0i1, 
if  applied  in  the  hot  sunsbiue,  completely  defoliates  the  tree.  Applied 
In  the  shade,  at  sunset,  or  in  cloudy  weather  I  have  never  known  any 
seiiQus  iujn^  to  result  from  its  moderate  use.  The  tree  invariably  loses 
the  old  and  devitabzed  leaves,  but  young  and  vigorous  growth,  espe- 
cially tender  sprouts  and  budding  leaves,  are  entirely  unharmed  by  it. 
ITevertheless,  so  many  cases  of  lose  are  reported  that  its  use,  undiluted, 
must  be  considered  dangerous.  In  very  fine  spray,  and  with  proper 
precautions,  pure  kerosene  can  probably  be  used  with  impunity,  but  all 
attempte  to  apply  it  in  small  qnantlties  with  other  liquids,  by  dashing 
them  together,  should  be  discouraged  as  dangerous,  or  at  best  ansatis- 
factory,  since  it  is  impossible  in  this  way  to  iusore  an  even  distribution 
of  the  oil  to  all  parts  of  the  plant. 

There  is,  however,  a  safe  and  ready  method  of  dilating  kerosene  and 
similar  oils,  and  rendering  them  miscible  with  water.  This  method,  as 
has  been  indicated  by  Prof.  0.  V.  Biley  (Scienti&c  American  of  October 
16, 1880),  is  to  emulsify  the  oil  with  milk. 

The  want  of  success  which  has  attended  former  experiments  with 
emulsions  of  kerosene  and  milk  {see  Department  Keport,  18S0,page  388) 
is  due  solely  to  failure  in  properly  combining  the  ingrediente,  and  the 
conaequent  use  of  an  imperfect  jr  unstable  emulsion.  The  process  of 
forming  a  perfectly  stable  emulsion  ot  keroseue  and  milk  is  compai-able 
to  that  of  ordinary  butter  making,  and  is  as  follows :  The  oil  and  milk 
iu  auy  desired  proportions  are  poured  together  and  very  violently 
dashed  or-chnmed  for  a  period  of  time,  varying  with  the  temperature, 
from  fifteen  to  forty-flve  minutes.  The  churning,  however,  requires  to  be 
much  more  violent  than  can  be  effected  with  an  ordinary  bntter-chnm. 
■  The  Aquapult  force  pump,  which  is  also  the  most  effective  iustromeiit 
I  have  seen  for  spraying  orange  trees,  may  be  satisfactorily  used  forthis 

Kurpose  where  moderate  quantities  only  are  require*!.  The  pnmp  shonld 
e  inserted  in  a  pail  or  tub  containing  the  liqnids,  which  are  then  forced 
into  union  by  continuous  pumping  back  into  the  same  recoptavle  throngb 
the  flexible  hose  and  spray-nozzle.    After  passing  onee  or  twice  through 
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this  pomp  tbe  liquids  unite  and  form  a  creamy  emalsion,  in  wltioh  finely 
divided  particles  of  oil  can  plainly  be  detected.  This  is  as  far  as  the 
process  can  be  carried  by  stimnK  or  by  da8bin|;  in  an  ordinal^  cbnm ;  tiiu 
prodoctat  tbis  point  will  not  bear  dilnting  ^tli  water  and  separates  or 
rises  at  onoe  to  the  anrfitce.  On  continued  clinming  through  the  pum]> 
tbe  liqnid  finally  cnrdles  and  suddenly  thickens  to  form  a  white  and 
glistening  batter,  perfectly  homogeneons  in  texture,  and  stable. 

The  whole  amoont  of  both  ingredients  solidify  together,  and  there  is 
BO  whey  or  other  residne;  it,  however,  the  quantity  of  the  mixture  is 
greater  than  can  be  kept  in  constant  agitation,  a  portion  of  the  oil  is  apt 
to  separate  at  the  moment  of  emnlsiflcation  and  will  require  the  addi- 
tion of  a  few  ounces  of  milk  and  further  churning  for  its  redaction. 

This  keroeene  hotter  mixes  readily  in  water,  care  being  taken  to  thin 
it  first  with  a  small  quantity  of  the  Uquid.  The  time  required  to  "  bring 
the  butter"  Taries  with  the  temperature.  At  60°  F.  it  is  half  to  three 
qoartMV  of  an  hoar;  at  75'=',  fifteen  minutes,  and  the  process  may  be  still 
farther  &cilitated  by  heating  the  milk  up  to,  bat  not  past,  the  boiling 
point.  Either  fi:«8h  or  sour  milk  may  be  used,  nnd  the  latter  is  eyeu 
inferable. 

The  presence  of  kerosene  does  not  prevent  or  hinder  the  feimentatioa 
of  the  milk;  on  standing  a  day  or  two  the  milk  curdles,  and  although 
there  is  no  separatioQ  of  the  ou  the  emuUioo  thickens  and  hardens  and 
requires  to  be  adrred,  bnt  not  churned,  nntU  it  regains  its  former  smooth- 
ness. 

If  sow  milk  is  used  nd  farther  fermentation  takes  place,  and  if  not 
eipowd  to  the  air  the  kerosene  batter  can  be  kept  nnchanged  for  any 
len^  of  time.  Exposure  to  tbe  air  not  only  permits  the  evaporation  of 
the  oil  bnt  also  of  the  water  necessary  to  bold  the  oil  in  emulsion;  the 
keroeene  slowly  separates  as  the  emnlsion  dries  up  and  haxdeus. 

Kerosene  emulsions  may  be  made  of  almost  any  strength;  the  qnan- 
titj'  of  milk  required  to  hold  the  oil  does  not  exceed  one-tenth.  Bnt 
emalf^ns  containing  overSO  per  cent,  of  the  oil  have  too  light  a  spedflc 
gnvity  and  are  not  readily  held  in  suspension  in  water.  On  the  other 
hsnd,  in  tbe  process  of  emnlsiflcation,  kerosene  loses  a  portion  of  its 
vidae  as  an  insectidde,  and  emnlaious  containing  less  than  30  per  cent 
of  the  oil,  althongh  they  do  not  at  all,  or  only  very  slowly,  rise  to  tbe 
Borfiice  when  dilated  with  considerable  quantities  of  water,  are  never- 
thelesa  too  much  weakened  for  effective  use  against  Scale  insects. 

The  killing  power  of  a  dilnted  emulsion  depends  less  upon  the  amount 
<rf  emtdsion  used  in  the  solution  than  upon  the  percentage  of  oil  con- 
tained in  the  emulsion.  To  increase  the  efficiency  of  an  application  we 
■hoold  rather  add  to  the  percentage  of  oil  in  the  emulsion  than  increase 
the  gross  amoont  of  emulsion  used  in  a  single  application,  the  amonnt 
of  the  dOnent  remaining  in  each  case  the  same.  As  the  result  of  nomer- 
oos  experiments  I  would  recommend  an  emulsion  consisting  of  reflned 
kerosene  2  parts;  &esh,  or  preferably  soar,  cow's  milk,  1  part  (percent- 
age of  oil,  GS%),  Where  cow's  milk  is  not  easOy  obttuned,  as  in  many 
parts  of  this  State,  it  may  be  replaced  by  an  equivalent  of  condensed 
milk  (Eagle  brand)  dilnted  with  water  in  the  propm^on  1  to  2.  As  the 
cans  of  condensed  milk  usofdly  sold  in  the  stores  contahi  exactly  12 
tlnid  ounces  (three-quarters  pint),  the  following  receipt  will  be  found  a 
cuiireiiientone: 

Kerosene 1  galIon  =  8   pints     =64percent. 

Owidensed  milk 2  cans    =1*    "      \     ^^  ^^^^ 

Wata 4  cans    =3      "     J=36peroent 
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Mix  tlioi-ouglily  the  coudeiisetl  milk  and  water  before  uddiii^;  tlie  oil  f 
churn  witli  the  Aquapult  pump  until  the  whole  aoliilifiea  and  rurniB  uu 
ivory-wliit«,  gliBteoiDg  butter  as  tliick  as  ordiiiaiy  butter  at  a  t<.'[ii]H:ra- 
tureof  750  F.  K  the  temperature  of  the  air  falls  below  70°,  warm  llie 
diluted  milk  to  blood  beat  before  a<Iding  the  oil. 

Ill  ai>plicutioQa  l^r  Scale  insects  the  kerosene  butter  sliould  be  di- 
luted with  water  fh>m  12  to  IC  timea,  or  1  piut  of  butt«r  to  I  j  galloire< 
(for  Chaff  Scale);  1  pint  of  butter  to  2  gallons  (for  Long  Scale).  Tlie 
dilute<l  wat^  reBembles  fresh  milk,  aud  if  allowed  to  8tuud,  in  twu  or 
three  hours  tic  emulsion  rises,  as  a  creun,  to  the  surface.  The  bulUir 
should  therefore  be  diluted  only  as  needed  for  immediate  une,  and  the 
mixture  should  be  stirred  from  time  to  time. 

A  wash  prepared  in  accordance  with  the  above  directions  will  kill 
witli  certainty  all  the  coccids  and  tfaeir  eggs  under  scales  with  wbicb  it 
can  be  brought  into  direct  contact.  So  preparation  known  to  me  will, 
however,  remove  the  scales  themselves  from  the  tree,  or  in  any  way 
reveal  to  the  unassisted  eye  the  condition  of  the  insects  within.  Tliis 
can  be  ascertained  only  by  microscopic  examination  of  detached  sculutt. 
Time  alone,  and  the  condition  of  the  tree  itself,  will  indicate  theresalt 
of  an  application.  Kerosene,  it  is  true,  loosens  the  scales  from  tlie  bark, 
so  that  for  a  time  they  are  readily  brushed  off,  but  they  afterwaids  Ih;- 
come  more  firmly  adherent,  and  are  vei?  gnidually  removed  by  the 
action  of  tlie  weather. 

Upon  trees  thickly  infested  a  large  proporh'on  of  the  scales  are  so 
completely  covered  up  by  the  overlapping  ofother  scales,  or  tiie  wub- 
biug  together  of  leaves  by  npiders  and  otlier  insects,  that  the  wash  uao- 
not  be  brought  into  direct  contact  with  them,  and  they  are  only  reached, 
if  at  all,  by  the  penetrating  action  of  the  oil.  This  takes  place  gradu- 
ally, and  the  number  of  bark-lice  killed  increases  for  some  time  ailcr 
an  application,  reaching  the  maximum  in  tlie  CHse  of  kerosene  about 
ijie  fifth  day.  In  Long  Seale  the  oil  penetiatea  the  outer  end,  killing 
first  the  eggs  at  the  Imiad  and  thin  outer  end,  but  its  action  is  gra<lu- 
ally  exhausted  and  severed  pwra  of  eggB  in  tbe  middle  of  the  scale  are 
ottea  left  alive.  It  is,  tberefore,  impossible,  in  a  single  application,  to 
destroy  every  scale  upon  an  orange  tree.  This  can,  however,  be  accom- 
plished by  making  two  or  three  applications  at  intervals  of  lonr  or  five 
weeks.  The  mother  insects  being  nearly  or  quite  all  killed  by  the  first 
treatment,  and  tbe  surviving  eggs  having  in  the  interval  all  hatched, 
a  second  application,  if  thorough,  will  clear  the  tree. 

The  great  difficulty  experienced  in  reaching  every  part  of  the  tree 
renders  it  absolately  necessary  that  any  liquid  used  should  be  applied 
in  tine  spray  and  with  considerable  force.  An  ordinary  garden  syringe 
does  not  acomplish  this  uid  can  never  be  used  eaCtsf^torily  agaiust 
Scale  insects. 

The  most  efifective  instrument  known  to  me  is  the  Aquapult  force 
pump.  This  throws  a  constant  stream  of  moderately  fine  spray  with 
such  force  that  the  fluid  is  driven  into  close  contact  with  the  bark,  and 
on  striking  the  leaves  and  branches  is  dashed  into  fine  mist  which 
envelops  the  tree  and  wets  every  leaf.  The  tree  should  always  be 
sprayed  ftt>m  each  of  four  sides,  and  rather  more  liquid  sbonld  be  used 
than  seems  necessary  to  drench  every  portion. 

Although  I  have  thought  it  advisable  to  recommend  sereral  applica- 
tions, a  single  very  thorough  spraying  with  a  good  force  pump  will,  in 
moat  instances,  prove  entirely  etfectu^  in  cleanng  tbe  tree,  since,  if  only 
an  occasional  egg  or  coccid  escapes,  the  great  army  of  parasitea  and 
enemies  will  be  almost  Hure  to^:omplete  the  work. 
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An  tiaB  beeu  ulready  said,  diluted  keroseuc  does  uo  ii^juiy  to  young 
;,'ru»lli  ov  to  tlio  bark  of  the  orange  trcea.  It  however  caiiaee  the 
older  le^tves  to  drop,  and  where  the  tree  is  badly  infested  with  stale  or 
otherwise  oat  of  coudition  tlie  defoliatiou  is  sonietiiueH  ooiuplete,  espe- 
cially if  the  wash  is  applied  in  the  snu^  The  death  of  moribund  branobes 
aud  twigs  is  also  hastened.  Beyond  this  the  injury,  if  such  it  be  con- 
sidered, is  imperceptible^  and  dormant  trees  are  iuvariably  stimalated 
to  push  nut  new  growth  in  two  or  tbree  weeka  after  treatment. 

Even  in  midwinter,  if  the  weather  is  mild,  aprouts  will  show  tbem- 
sclves,  and  thia  ia  perhaps  the  only  objection  to  its  use  at  this  season, 
for  it  is  clearly  not  desirable  to  start  the  buds  at  a  time  when  there  is 
danger  of  ftoBt.  During  the  past  winter  (1881-'82)  I  have  experimented 
with  many  young  trees,  nsing  emnlsions  containing  from  40  to  60  per 
cent  of  kerosene,  and  in  no  case  has  any  real  injnry  resulted,  aIthon|^ 
8ome  trees  in  very  bad  condition  have  lost  a  portion  of  their  twigs  Md 
smaller  branches  that  bad  been  long  infested  with  scale  and  were  io  a 
(Ijiug  condition.  In  the  apring,  when  the  trees  are  in  full  growth  imd 
wvend  with  tender  sprouts,  they  may  be  sprayed  with  the  dilated 
emulsion  recommended  above,  without  danger  of  cheeking  their  growth. 
Ia  Table  1  are  given  the  results  of  seventeen  experiments  with  kero- 
sene in  milk  emulsions  of  varying  strength.  When  the  percentage  of 
coccids  killed  ia  given  this  was  obtained  by  cutting  twigs,  leaves,  and 
portions  of  infested  bark  fVom  all  partfi  of  the  tree,  and  examining  mi- 
rroscopically  in  the  laboratory  large  numbers  of  the  scales  upon  tliem. 
Under  the  bead  of  young  coccids  are  inclnded  all  those  which  have 
well-formed  scales  bat  have  not  begun  to  lay  eggs.  The  youngest 
l»rk-licei,  or  those  which  have  not  yet  molted,  were  almost  invariably 
tilled  and  are  not  included  in  the  enumeration. 

Tbe  percentage  of  young  cocoidskilled  is  given  separately,  including 
aniler  this  head  all  ages  between  the  formation  of  the  permanent  scale 
itnd  the  appearance  of  eggs,  but  no  larvfe  before  the  flr^t  molt ;  tbe 
latter  were  in  nearly  every  case  all  killed.  Of  sciiles  which  contained 
eggs  tliree  classes  were  examined,  and  tbe  percentage  of  each  obtained : 
(1)  Scales  in  which  a  {wrtion  only  of  tbe  eggs  were  destroyrf;  (3) 
Scales  in  wbich  all  tbe  eggs  were  killed ;  (3)  &:ales  in  which  no  eggs 
were  killed. 

Purple  Scales  (ifytilamia  citrioola)  were  not  abundant  but  api>ear 
to  be  somewhat  less  rewuly  destroyed  tlian  Long  Scale.  All  the  ex- 
periments were  made  upon  young  orange  trees  from  three  to  sis  yetirs 
old.  Aa  Aquapnlt  pump  of  luediam  size  was  uae<i,  and  in  each  case 
thetrees  were  sprayed  from  the  ground  and  on  four  sides.  Where  tbe 
trees  were  more  than  eight  or  ten  feet  in  height,  the  npi>er  branches 
di<i  not  i-eceive  tbe  spray  with  siifltcieut  force  and  ahow  in  some  cascH 
a  smaller  ]>erceutnge  of  bark -lice  destroyed  than  the  lower  jiortions  of 
the  same  tree.  For  ftiU-grown  ti-ees  a  larger  puuip  is  needed  and  the 
apparatus  abonld  be  placed  in  a  cart  or  otherwise  raised  alwve  the 
t^nnd  when  used.- 
The  enmlsioRS  used  were  maile  as  followa : 

No.  2.  Kerosene,  I  pint;  sour  cow's  milk.  2  fluid  ounces,  dashed  with 
^  ladle;  2  drachms  of  powdered  chalk  woh  tlrst  added  to  the  milk,  and 
2  ounces  water  during  tbe  stirring. 
An  imperfVKSt  emulsion  not  readily  suapendiMi  in  water. 
No.  3.  Kerosene,  1  quart;  solution  of  condensed  milk,  3  parts;  water, 
^mrts,  12  fluid  ounces. 

Emulsion  made  by  spraying  through  the  Aquapnlt  pump  and  back 
into  the  paiL    Stable,  and  readily  susjiendeil  iu  water 
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No.  9.  Kerosene,  1  qnart;  condensed  milk,  12  fluid  oanc8B,  dilated 
witli  water,  36  ounces ;  emolfiified  vith  the  Aqnapnlt 

No.  10.  Kerosene,  25.6  fluid  onoces-;  condensed  milk,  4.8  fluid  ounces ; 
water,  14.4  ounces ;  emnlsifled  with,  pump. 

No.  11.  Kerosene,  2  quarts ;  condensed  milk,  12  fluid  ounces  (1  can); 
water,  20  ounces ;  with  pump. 

No.  13.  Kerosene,  2  quarts,  4  fluid  ounces;  condensed  milk,  12  fluid 
ounces ;  water,  24  ounces;  with  pump, 

Whalb-oil  SQA.P. — This  has  long  been  considered  one  of  the  best 
insecticides  known,  and  is  extensively  used  as  a  remedy  for  bark-lice. 
Experiments  show  that  very  strong  solutions  kill  the  coccids  bat  have 
little  or  no  effect  upon  their  eggs.  8<Jutions  of  one  pound  of  the 
soap  to  three  gallons  of  water  fEiiled  to  kill  the  adnlt  bark-lice  or  their 
eggs,  and  did  not  destroy  all  the  young.  The  stroogeat  solution  used, 
one  jiouud  of  the  soap  to  one  gallon  of  water,  killed  all  the  coccids  and 
few  or  none  of  the  ef^gs. 

This  solution  solidifies  on  cooling,  and  most,  therefore,  be  applied  hot. 
The  effect  upon  the  trees  is  about  equal  to  that  of  effective  kerosene 
emulsions;  badly  infested  trees  are  somewhat  defoliated,  but  new  growth 
and  vigorous  trees  are  not  apprecibly  affected.  As  the  eggs  are  not  killed, 
several  applications  at  intervals  of  four  to  six  weeks  will  be  required 
to  clear  a  tree  of  scale. 

Whale-oil  soap  is  sold  in  Eastern  Florida  at  10  to  12  cents  per  pound. 
The  cost  of  an  effective  wash  is  therefore  much  greater  than  emul&ious 
of  kerosene.  For  scrubbing  and  cleansing  the  trunks  of  orange  trees 
this  soap  may  be  Teoommended.  A  solntion  of  1  pound  to  4  gallons 
will  probably  be  safflciently  strong  for  this  purpose. 

In  Table  2  are  given  the  resnlte  of  experiments  with  soIntionB  of  whale* 
oil  soap  applied  in  flue  spray  to  all  parts  of  the  trees  by  means  of  the 
Aquapnlt  pomp.  The  solutions  were  all  applied  hot,  being  either  solid 
when  cool  or  too  thick  for  spraying  through  the  pump. 

Oil  of  obeosots;. — The  crude  oil,  dissolved  in  strong  alkalies  or  aolu- 
tioDB  of  soap,  forms  a  very  effective  remedy  for  Scale  insect.  It  may 
also  be  emulsified  with  nulk  in  the  same  manner  as. kerosene.  The 
undiluted  oil  is,  however,  exceedingly  ii^oriouB  to  vegetation,  and 
destroys  the  bark  of  orange  and  other  trees.  It  is,  in  fact,  a  more 
dangerons  eubetimce  than  kerosene,  and  requires  to  be  used  with  great 
oaDbon.  Solntions,  emulsions,  and  soaps  containing  it  shonid  be  very 
oarefiilly  mixed^  in  order  that  no  globules  of  free  oil  may  be  allowed  to 
come  in  contact  with  the  bark  of  tiie  tree. 

Its  action  upon  the  Scale  insect  is  even  more  powerful  than  kerosene, 
but  it  does  not  destrojr  as  large  a  percentage  of  the  eggs.  The 
effect  upon  the  ooccidB  is  not  immediate,  as  in  the  case  of  other  in- 
secticides, and  for  three  or  four  days  after  an  application  veiy  few  of 
the  insects  die.  At  the  end  of  a  week,  however,  the  bark-lice  are  found 
to  be  affbcted  and  continue  to  perish  in  increasing  numbers  for  a  week 
longer.  Even  after  the  lapse  of  three  weeks  the  destructive  action  of 
the  oil  is  still  appreciable.  These  fhcts  lead  me  to  suspect  that  the 
insects  are  killed,  in  part  at  least,  by  the  poisoning  of  the  sap  upon 
which  they  feed. 

The  visible  effect  upon  the  plant  appears  to  confirm  this  view.  Leaves 
upon  infested  trees  begin  to  drop  after  four  or  Ave  days,  and  the  defolia- 
tion reaches  a  maximnm  during  the  second  week.  As  is  the  case  with 
kerosene,  the  effect  upon  the  tree  depends  upon  its  condition  at  the 
time  of  application;  but  creosote  is  more  severe  in  its  action,  and  there 
is  greater  loss  of  leaves  and  infeuted  branches.    With  eare,  however, 
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sn  appljcstaon  of  creosote  may  be  made  Bufflcieotly  stron^f  to  exterminate 
tbe  scale  without  serious  ipjiuy  to  the  plants  and,  as  new  or  vigorooB 
growth  is  very  sligfatdy  afliM^«d,  recovery  la  rapid. 

The  following  solation  of  cmde  oil  of  creosote  will  be  found  nearly 
if  not  quite  as  effective  as  a  64  per  cent,  kerosine  emolsion,  and  m^y  ho 
applied  witiioat  danger  to  orange  trees.  Dilate  tlie  creosote  with  twice 
its  volome  of  soap  eolation  (2  oanoes  oommon  soap  to  1  pint  hot  water). 
Hiz  ttiorongbly  ontil  all  the  oilis  dissolved.  Add,  before  osiog,  to  one 
part  of  the  above  solation  nine  parts  water,  and  apply  in  as  fine  spray 
HH  possible. 

The  most  effective  method  of  nsing  creosote  is  to  saponify  it  with  heavy 
oilB  uid  potash.  In  this  way  I  have  saoceeded  in  obtaining  a  solid  soap 
containing  abont  12  per  cent.,  by  volume,  of  the  oil.  The  process  of 
nmUng  the  soap  is,  however,  exceedingly  tedious  and  di£Qcult,  and  un- 
less proper  applianoes  be  used  the  resulting  product  is  imperfect  and 
eveu  daugerons  to  use,  as  it  contains  a  large  amount  of  free  creosote. 
MumfiustorerB  of  carbolic  soap  could  undoubtedly  supply  a  better  article 
and  at  a  less  cost  than  the  consumer  could  make  for  himself. 

Id  bble  3  are  given  results  of  experiments  with  oil  of  creosotfi  in 
Bohition  and  combined  with  other  substauces. 

In  experiment  So,  27,  9  fluid  ounces  of  creosote  was  applied  to  a 
HiDgletree  abont  five  years  old.  The  tree,  which  was  badly  infested 
wi&  Long  Scale,  and  bad  many  branches  dead  or  dying,  was  severely 
defoliated,  and  lostsomemonbond branches,  but  recovered  in  six  weeks 
rad  pushed  out  new  growth  in  midwinter. 

Id  experiment  No.  30  a  pint  measure  of  crumbled  creosote  soap  was 
applied.  The  actual  amount  of  creosote  contained  in  this  soap  did  not 
eiceed  2  flaid  ounces.  The  extermination  of  Long  Scale  was  complete. 
The  tree,  which  was  very  badly  infested  and  in  poor  condition,  was 
ilmoHt  completely  defoliated  and  lost  hfdf  its  branches,  but  recovered 
veiy  rapidly  and  pushed  out  new  leaves  within  thirty  days.  (January 
250 

In  experiment  So.  21  the  other  substances  added  to  the  creosote  so- 
lution increased  the  ii^ury  to  tb»  foliage  of  the  tree  and  it  was  very 
severely  checked,  but  entirely  recovered  and  was  stimulated  to  vigor- 
ons  growth  at  a  time  when  aU  snrrouudlng  trees  were  dormant. 

In  the  remaining  experiments,  13, 14, 15,  and  12,  the  qnantity  of  creo- 
sote used  was  not  sufBcient  to  kill  tlie  Scale  insects.  The  effect  upon 
the  trees  was  also  very  Bligbt. 

Althoagb  from  the  greater  danger  which  attends  its  nse  and  its  less 
(4Eective  action  upon  the  eggs,  creosote  cannot  be  preferred  to  kerosene 
as  a  remedy  for  scale,  orange  growers  will  be  glad  to  find  iu  it  a  speoiflo 
a^nst  certain  destructive  bark  Aingi  which  are  often  mistaken  for 
Kale  and  are  very  frequently  associated  with  it.  One  of  these  fongi 
is  very  widely  distributed  in  Eastern  Florida,  and  in  some  groves  affects 
tlie  health  and  endangers  the  lite  of  every  tree.  It  appears  upon  the 
trnuk  and  branches  as  little,  hard  excrescences,  of  gray  ccdor,  some- 
litfies  bursting  at  the  end  and  disclosing  a  white,  cottony  interior,  from 
which  the^  are  often  confounded  with  »  ooccia,  and  ore  called  the 
"mealy  bug."  A  single  application  of  eresote  solution  will  usually  en- 
tirely destroy  the  myc^um  ol  tliis  ftmgns  within  the  bark  and  cause 
its  disappearance  frnm  the  tree. 

BisoLPHEDE  OP  OABBON. — Id  Table  4  are  given  tbe  resnlts  of  several 
experiments  with  this  insecticide.  The  emulsion,  of  which  the  ingredients 
ue  given  in  the  table,  was  formed  by  beating  together  with  a  spatula 


„izMt,GoOt^lc 


118         BEFOBT  OP  THE  OOlOaSSIONEB  OP  AQBICULTURE. 

the  carbou  and  lard  oil  and  then  adding  tbe  milk  apd  water,  and  emal- 
sifying  in  the  same  manner. 

The  treea  in  experiments  4fi  and  41  were  very  seTerely  checked,  nl- 
thoagh  not  seriously  injured,  and  all  subsequently  recovered-  In  exjkeri- 
ment  39  the  mixture  ww  applied  during  a  rain,  and  was  entirely  withoat 
effect  upon  the  tree  or  scale. 

Further  experiment  is  needed  to  determine  whether  this  eubstanoe 
can  be  safely  and  economically  used'  as  a  remedy  for  scale.  Althou{;h 
a  powerful  insecticide,  the  dauger  to  the  trees  and  the  cost  of  the  ma- 
terials detract  greatly  from  its  value.  It  is  also  exwedingly  volatile 
and  explosive,  and  is  to  some  extent  poisonous  to  man. 

Keal's  kxtbbminatob. — This  preparation  has  been  used  to  a  limitotl 
extent  in  Fatnam  County,  Florida,  and  is  aux>erior  to  most  of  the  pro* 
prietary  washes  in  the  market.  It  is  a  liquid,  soluble  in  water,  and  is 
applied  with  a  brush  or  in  spray.  It  soon  dries  when  exposed  to  tiie 
air.  and  forms  a  gam,  wbioh  coats  the  tree  and  in  part  peels  off,  carryini; 
with  it  many  of  the  old  dead  scales  and  some  living  ones.  When  applied 
InsufiQcient  strength  it  killsmostof  the cocoids  but  does  notd'eatroy  tbe 
eggs.  It  checks  the  tree  rather  more  than  keroscue,  with  which  it  can- 
not be  compared  in  efficiency  or  cheapness.  The  preparation  is  inert 
and  harmless  to  man  and  acts  mechanically  by  covering  and  stifling  the 
bark*1ice  or  by  removing  them  bodily  from  the  tree. 

Table  5  gives  the  ree^t  of  a  single  experiment  in  which  the  "ezt«r- 
mioator"  was  diluted  in  tbe  proportions  recommended  by  the  pro- 
prietor. In  other  trials,  ■with  stronger  aolntions,  the  best  result  obtained 
was  80  per  cent,  of  the  young  coocids  killed,  and  trees  were  cleared  of 
scale  by  repeated  applications  at  intervals  of  several  weeks;  but  in  thene 
cases  the  bark  was  hardened  and  the  growth  of  the  trees  somewhat 
checked. 

Ltd. — Four  experiments  with  concentrated  potash  lye,  given  in  Table 
6^  snfflolently  illustrate  the  worthlessness  of  this  substance  as  a  remedy. 
In  the  strongest  solution  one  pound  of  solid  lye  to  a  gallon  and  a  half 
of  water,  all  applied  npon  a  single,  very  small  tree,  only  a  small  per- 
centage of  young  Long  Scales  were  killed ;  Uh^  Scales  did  not  ap- 
pear to  be  affected,  and  eggs  or  adnlt  coccids  entirely  escaped.  The  tree 
was,  however,  seriously  injured,  and  lost  nearly  all  its  leaves,  with  many 
of  the  smaller  branches. 

Solutions  of  oue  pound  to  two,  two  and  a  half,  and  three  gallons  had 
no  appreciable  effect  upon  the  insect^  but  all  seriously  allotted  the  foli- 
age and  even  the  bark  of  the  trees. 

SULPnuHlo  ACID. — A  single  experiment  with  sulphnric  acid,  4  fluid 
ounces  in  6  quarts  of  water,  apphed  with  a  bmsh  as  tar  as  possible  to 
all  parts  of  a  young  tree,  killed  nearly  all  the  Scale  iusetits,  and  very 
nearly  killed  tbe  tree.  The  bark  was  blackened  but  not  destroyed,  anil 
nearly  all  the  leaves  dropped.    The  tree,  however,  slowly  recovered. 

SlJLPHATS  OP  iBon. — ^This  substance  is  exceedingly  injurious  to  vege- 
tation, bat  is,  nevertheless,  a  very  common  ingredient  of  ])atent  and 
proprietary  remedies.  Its  presenoe  oan  be  deteote<l  by  the  inky-black 
or  brown  stains  which  it  forms  in  the  substance  of  the  leaves  and  the 
rind  of  the  fruit. 

It  does  not  affect  tbe  Scale  insect  except  by  destroying  the  vegetable 
tissues  from  which  it  gets  its  subsistence. 

AUHONiA. — With  this  in  a  purestut«noe^))uriuiontHliiivcbe«!Uiuade, 
bat  to  its  presence  in  fermenting  nriiio  is  pi-obably  dne  the  inst^cticide 
properties  of  the  latter.  A]ipliciitioiis  of  urine  have  ufteu  been  recom- 
mended as  a  remedy  fur  suale,  and  are  certainly  not  withnut  value,  but 
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if  allowed  to  stand  and  fenneiit,  and  specially  if  soot  or  other  absorb- 
ents of  the  ammonia  are  mixed  with  it,  it  becomes  highly  ii^Riiona  to 
ve^ ettttion,  and  if  applied  at  all  sbould  be  greatly  diluted.  A  mixture 
of  aoot  aud  fermented  urine  applied  andilnted  to  a  small  orange  tree 
eSii«tnally  cleared  it  of  scales  but  very  nearly  killed  the  tree. 

Ver^'  laany  snbstances  used  separately,  or  in  rarioos  combinations, 
am  reeommended  as  remedies. for  Scale  insect.  Among  the  number  1 
hare  examined  with  more  or  less  care  the  following,  and  find  them  to  I>e 
lit*  dqtibtftal  or  of  no  Talue :  sal-soda,  muriate  of  potasb,  salt,  Jiuio,  Kul- 
phur,  soot,  and  asbes. 

Man^  otherwise  valueless  washes  and  applications  have  been  ren- 
dered iwrti^y  effective  by  the  addition  of  a  small  quantity-a>f  free 
keroscaie.  Tbe  result  ia  oil  snch  eases  has  been  a  very  unequal  distii- 
bntum  of  the  oil,  someportitHts  of  the  tree  receiving  a  dangerous  dosit 
andotiter  portions  none  at  aU.  It  seems  hardly  necessary  to  point  oat 
the  nselessneaB  of  such  half-way  measures  in  combatting  a  pest  wliic^ 
the  most  perfect  remedy  is  poweriess  to  eradicate  unless  applied  nith 
tbuoiglineea  and  caie> 
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XOTE. — 'The  above  report  by  Mr.  Hiibburd  is  a  sutiimtiry  of  ])nu;tjcal 
Dork  done  in  the  orange  insect  investigation  at  Orescent  City,  I'loritta, 
ami  is  prepared  at  our  request  bi  advancti  of  the  special  report  on  the 
wliject.  It  is  especially  valuable  becanee  of  the  thoroiif^h  ejt]>eriiiietibs 
nth  kenmeue  which  it  emhodieH.  Not  that  they  are  fliiul,  for  other 
Mtisfoctory  mcMods  of  emulsifying  petroleum  have  been  obtaiited  by 
otber  ezperimeutera  and  give  promise  of  nsefiiluess.  We  have  for 
feus  heeo  pndeavoriag  to  solve  the  question  of  the  safo  and  efl^tive 
lue  of  petroleam  oo  plantA  because  of  its  'well-knowD  value  and  wide 
■liplieatiou  as  an  iusectiuide.  Emalsions  with  soapuuds  and  lye  had 
bien  wwked  at  some  years  ago  by  Professor  Taylor,  the  microscopist 
of  the  Department,  and  more  recently  they  have  been  made  by  aevoral 
iudejwndeut  ex i>eriin enters  in  Florida,  but  particularly  by  Mr.  Joseph 
Voyle,  au  intelligent  correspondent  at  Gainesville,  who  uses  kerosene, 
Boap,  and  fir-balsam  combined  at  a  high  temperature,  and  producpjj  a 
permanent  paste  which  he  calls  "  murvite,"  readily  soluble  in  watur, 
l{«cent  experimenta  ma<le  at  our  request  by  Mr.  Cliflbrd  RichanlHOii, 
awistaut  chemist  of  the  Department,  with  ordinary  soap,  whale-oil  soap, 
add  both  light  and  heavy  oils,  also  show  that  20  parts  hard  soap,  10 
parts  water,  40  parts  kerosene,  and  one  part  balsam,  produce  the  most 
satififectory  results.  Tlie  substances  may  be  readily  mixed  into  a  per- 
manent paste  which  dilutes  ad  libitum  with  water,  forming  a  milk-like 
fluid  upon  which  a  slight  cream  in  time  rises,  but  which  is  always  easily 
rendered  homogeneous  upon  slight  shaking.  Mr.  Hubbard's  ezi>eri- 
tnents  would  indicate,  however,  dat  for  insecticide  purposes,  notbiiig 
equals  the  milk  emulsions  which  were  first  suggested  by  Professor  Bar- 
nard, dnring  our  work  on  the  Cotton  Worm  at  Selma,  Ala.,  in  1830^  and 
though  the  use  of  ordinary  emulsifying  agents,  aa  various  mucilaginous 
mbetances  and  the  phosphates,  lactophosphates  and  hypophosphites  of 
Uioe  may  facilitate  the  making  of  kerosene  emulsions,  we  have  not  yet 
had  them  aofficiently  tested  as  insecticides,  and  for  the  present  can  rec- 
ommend nothing  more  simple  and  at  the  same  time  more  available  to 
the  average  farmer  than  the  permanent  milk  emulsion  as  produced  by 
»r.  Hubbard.— O.  V.  E. 

INSECTS  APFEGTISQ  TBE  RICE  PLANT. 

Doriog  the  past  two  years  a  correspondence  with  Colonel  Scraven, 
Mr.  Thomas  Barnwell,  and  other  prominent  rioe  planters  on  the  Sa- 
vannah Biver  has  showu  that  the  rice  crop,  although  the  conditions  of 
its  cnltivatioQ  would  seem  to  prevent  insect  multiplioation,  is  neverthe- 
less affected  to  a  ooosiderable  degree  by  injurious  species. 

The  importance  of  the  crop  thus  affected  is  sliowu  by  the  following 
lable  of  tne  rice  jiroduction  of  the  United  States  in  1879,  taken  fcom 
^  extra  bulletin  of  the  Census  Office ; 
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In  Aogust,  1881,  we  sent  one  of  oar  assistaDta,  Mr.  L.  O.  Horanl, 
to  Savaiuiah  to  collect  and  study  such  insecta  as  prove  iiynrions  to  rice, 
and  yre  here  iutrodnce  short  accounts  of  the  principal  species  observed. 
The  observations  were  mostly  made  at  "  Proctor's,"  a  large  plantatiou 
five  miles  below  Savannah  on  the  Bonth  Carolina  side,  owned  by  Col- 
ouel  Screven,  and,  together  with  the  facta  elicited  by  ^orreBpondence, 
cover  about  all  that  is  known  respectiBg  the  insects  affectitig  this  crop 
in  the  field ;  for,  although  BometMng  is  known  of  the  insects  affecting 
the  plant  in  the  East  Indies,  and  qnite  recently  acconnts  have  been 
published  abroad  of  the  great  injoi?  by  a  new  enemy  (Ceoidoti^faoryaF; 
Wood-Mason)  there,  yet  little  lias,  until  quite  recently,  been  known 
of  those  affecting  the  crop  in  this  country. 

THE  BICE  GEDB. 

(ChdUpva  tra(Aypygiu  Burm.) 

Older  CoLEOFTBKA.;  fomily  Soaeabjbid^. 

[Plate  VI,  Pig.  5.] 

H1SIT8  Aim  NATDBAI.  BISTORT. 

The  larvfe  of  this  large  beetle,  quite  closely  related  to  the  Sugar-cane 
beetle  {Li^raa  rwgtoepg,  Leo.)  and  the  San&ower  beetle  (L.  gibbonUf  De 
Geer),  and  working  in  much  the  same  manner,  have  done  considerable 
damage  in  certain  portions  of  the  rice  plantations.  Our  attentioii  was 
originally  called  to  this  insect  by  a  letter  tnm  Colonel  Screven,  which 
was  published  with  the  identification  in  the  Ameriam  EntomologUt  (III, 
p.  253, 1880).  Further  notes  were  published  in  the  Ammoan  SatMraliat^, 
1881,  p.  148.  Mr.  Howard's  obseri'atioiis,  as  taken  &om  his  report,  are 
as  follows : 

At  the  liack  of  Piwitot'i,  a  rails  or  more  trow  the  river,  and  boideriDg  upon  the 
foreat^  is  a  timot  of  land  wbich,  from  its  elevation,  it  ii  impossible  to  overflow  properlv 
and  enffloieiitl;  to  m^e  a  good  crop  of  rioe,  yet  it  is  oljuited  and  a  small  oiap  raised 
ftom  it.  Oa  walking  tbiongh  this  field  I  observed  lliat  in  patches  the  growth  was 
vet7  alight  and  the  clusters  were  dwarfed  and  yellow.  PnlUag  up  a  olnmp  by  the 
Toote  twoor  three  large  white  gmbeweieexposed  whioh  I  snnniaed  mnat  be  tbe  fkrvte 
oftbeCkai«t>MapDl[cnef iiitheJ*Mr<aait£i>£MMlo^>t.  Aeearohef anbootorsotntned 
nphniidiedB  of  Uie  grabs  and  a  ain^  epeoimon  of  the  adnlt  beetle,  bnt  no  pope. 

Thia  field,  then,  was  evldenttj  we  breeding-place  from  whence  came  tne  beetle* 
which  injored  the  yoong  rice  in  Ha^  and  Jnne.  The  fields  are  drained  for  plaoting 
in  HarcU,  the  young  rice  grows  fast,  and  in  Hay  the  beetles  appear,  and,  working 
into  the  gronnd,  feed  npon  the  (oots  of  the  plants.  When,  however,  in  Jnne,  the 
llelda.arelooded  with  the  harvMt-water  tho  beetle  and  the  gmb  (which  will  bave 
hatched  before  that  time)  at«  drowned  ont  and  do  no  more  harm  except  in  each  apots 
as  are  not  i«ached  I^  the  water.  During  all  the  r«et  of  the  year  the  Inaeot  will  be 
li>nnd  in  all  piobablUty  in  ench  fields  as  the  one  mentioned. 

Bnt  not  alone  ftnm  eneh  ohanoe  flelda  ae  this  are  the  plantations  supplied  in  »»a\j 
snmmer  with  the  beetles,  for  along  the  backs  of  the  plantations  and  along  the  banks 
between  itelds  above  the  water-mark  btowh  a  certain  qnanttty  of  volnnteer  rice,  and 
npon  its  roots  the  beetlea  and  Uielr  larva  feed  numolested  and  fl^  ont  in  apring  to 
■took  the  drained  fields. 


9  other  crop  than  ilce,  and  In  clMnlng  oat  as 
MT  rice  as  grows  above  the  water-mark.    The 


The 
unable  te  leorn 
that  it  bad  iinnred  upland  rioe  in  the  back  ooont^,  bnt  as  that  crop  Increases  in  iin- 
portanoe  it  is  nigbly  probable  tiiat  it  will  he  beard  bom,  and  theie  it  will  be  almost 
liiHiiWillltlii  tii»  AjTiri  It  ■iiiMMwflillj     Him  Metw  to  be  bat  one  brood  a  year. 

Dictzsdbv  Google 
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l^fl  beetles  from  the  larvai  sent  by  Mr.  Howard  issued  in  the  tatter 
put  of  September  and  in  early  October. 

STSUOTUBAL  AKD  DESOBIFinrB, 

Thegenns  Chalepos  belongs  to  the  tribe  Dynastini  of  the  Scaiabeeldm 
Plennwticti,  in  which  Bnbfamily  the  posterior  abdominal  spiracles  are 
placed  in  the  Tentral  portion  of  the  abdomen.  Omitting  bere  the  genos 
Piiilennifi,  the  North  American  genera  of  this  tribe  form  two  divisions, 
tbe  first  containing  those  forms  in  which  the  head  or  thorax  are  armed 
in  both  sexes,  the  best-known  illnstration  being  Dynastes  Htyua.  The 
second  division  includes  the  genera  with  onarm^  head  and  prothorax. 
'Iheie  are  only  two  of  these  genera  existing  in  our  fauna,  Cydocephala 
ud  Chalepns,  distinguished  &om  each  other  by  the  form  of  the  mandi- 
bles, which  in  the  focmer  genus  are 'Harrow  and  scarcely  carved,  while 
in  Chalons  they  are  broad,  roanded  externally,  and  carved.  There  ar« 
no  gtzidulating  organs  in  either  genns,  and  the  males  have  the  terminal 
joint  of  anterior  tarsi  much  enlarged.  Both  genera  ase  pecaliar  to  tbe 
Hew  World,  being,  however,  best  represented  in  Bbnth  America.  Of 
(^dooepb^  quite  a  nomber  of  species  occar  in  the  mtne  southern  por- 
honB  of  the  United  States,  but  on^y  two  species  of  Chalepos  are  known 
from  Soith  Ajnerica,  C.  obtoletia,*  from  Soathem  California,  and  the 
spedee  under  consideration,  wliich  ooours  &om  New  York  southward 
and  westward  extending  to  Texas  and  Mexico.  It  appears  to  be  most 
frequent  in  Georgia,  .Alabama,  and  Florida,  It  may  be  recognized  by 
the  foltowio^  diaracteis : 

ATange  length,  le^o.  Black,  ahlDlnx;  anteniiH,  month  _psrts  and  tani  ploeoiW' 
Tfd.  Cln>eaB,  jiat,  ttnnoate  in  front,  finely  Tnarg^eil,  anteriorly  almoat  smooth,  pM- 
Mrioily  iatilj  and  Bpaneiy  pnnotnlate ;  head  eniir^jf  «>MirM«d,  roarsely  pnnatnutte. 
Tlum  falainnAle  in  boot,  tninoate  at  baae.wMwud,  qtanely  and  inegnlaily  ponc- 
iite,  bate  marsiiMd  only  near  the  angles.  Elytra,  obloDg-oval,  a  littie  ibortec  in  the 
lemale;  aiingle  Bntnralaiidlbnrptinof  doEsal  stria  oomposedof  shallow  appraxl- 
m«u  pnrtctntea,  the  strln  themselrea  hardly  impressed :  onter  pair  of  stri»  Imb  ng- 
nlu  Mtd  eonneoted  with  the  third  p^  at  t£e  hnmeri ;  uiterBtioes  between  eaoli  p& 
gtitii«  »idc^  irregntarly,  not  densely  pnnotnlate,  intenrtlaes  between  tbe  f  ndlTlanal 
nrinof  each  pair  narrow  and  smooth;  apex  of  elytra  irT^aIarIy,ooBTSfl1y  and  mgoeely 
poketate.  Beneath,  very  gblning,  smootn ;  sidee  of  meeostemum  and  of  abdomen  pnuo- 
Ute.    Anterior  tlbim  tridentate. 

The  larva  baa  the  general  aspect  of  the  ordinary  White  Grab,  and 
msy  be  recognized  with  tbe  assistance  of  oar  figure.  We  append  a  de- 
scription for  the  beoefl.t  of  Coleopterists: 

AD 
t«).    The  oorreof  tbe  body  is  not  very  ptonoD  „     .   .__ 

■pechneas  hare  a  blnUi  tinge  on  aceoant  oftbe  black  eu^fa  with  wMeh  they  are  lUled, 
the  liat  two  Joints  appearing  alhiaat  black;  labram  and  basal  two-tblrds  of  maudl- 
bWreddisb  brows;. a  spot  at  the  inner  base  of  mandibles,  and  tlie  apical  tliitd id 
maodlblee,  black ;  antenne  and  the  other  month  parts  and  legs  paloihrawniah-yellow ; 
aligrnataonnse;  a  poorly-defined  yellowiob  spot  above  the  fliat  abdominal  stigmata: 
■  (-orQeoiw  yellowiah  ridge  fhnn  the  first  pair  of  legs  to  the  base  of  the  head,  brown  at 
'^gfi  Body  q»rW]y  clothed  with  hairs  and  with  atransveiee  rowof  bristleson  each 
'lon*lridKD,iiioet  markpdonjomtaX  to6:  a  number  of  stifi' hairs  anmnddoiBal  mar- 
pn  of  anal  joint.  Ventral  siulboe  of  abdomen  beset  with  brown  bristle*.  Antenn« 
t-Juinted,  with  a  prononnced  bnlbna;  joints  1  and  2  long,  vabennai  InlengtK^  Joints 
3  and  4  snbeqoal  in  length  and  each  aomewbat  moie  than  hall  aa  long  aa  1 ;  joint  :l 
vilh  a  slight  prolongation  on  its  inner  side  at  tip;  maxillary  palpi  ^jointed.  Joints 
nbequal  tn  length;  labial  palpi  small,  ^Jointed;  mandibles  large  with  fbur  pro- 
umiioed  1«ath,  of  which  the  second  and  third  are  Bmallest  and  are  oloeely  unitcil ; 
■uxilLe  4-dentate.  Whole  miiface  of  heail  and  base  uf  labmui  qnite  closely  punctate 
"~ " '      ■■•■■■  •  brum  audtliennui- 

IB  dMeribed  by  D^ 

...  Coogic 
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TQE  WATER  WEEVIL. 

[t.Usorhoptrug  simplex  Sa^,) 

Order  UOLKUVTEBA ;  fumily  CDBODL10HID.& 

[Plate  VI,  Fig.  4.] 

-     UAJIITS  ASV  ZIATUBAI.  RISTOBY. 

Pot  many  yewe  tlio  rice  planters  of  tlie  BaTanmili  have  been  familiar 
with  two  iuHetite  which  they  have  called  "  tlie  maggot"  and  the  "Water 
WeevH,"  the  former  a  minute,  white,  rsitlier  blender,  Itglese  gnib,  living 
*»t  the  roots  of  the  plant,  luid  the  latter  a  small,  gray  weevil  feediag 
upon  the  leaves.  To  Col.  .lohli  Sorereit  ie  dne  thii  credit  for  t^e  tint 
engge^tloB  of  the  identity  of  tbeue  two  iusecta — that  the  maggot  is  the 
larva  form  of  the  weevil. — and  we  quote  from  hia  letter  which  we  pub- 
lished in  the  American  tfatnratist  (llMl,  p.  483),  in  counection  with  aome 
remarks  of  onr  own  on  the  scieutinc  position  of  the  apecies: 


win  obaerve  on  tbe  iRtter  tUe  tneibod  of  tba  ineeot  iu  feeding,  And  irill  tiuil  no  diftl- 
cu]ty  in  ootjclailing  tbfti  wbeo  in  wufficlent  nmnbora,  a«  is  aomeCimeB  the  taut,  thej- 
mfty  do  much  d aniline  in  the  riuD-flelds. 

I.haTe  obnerved  with  great  int^r^Ht  and  att«ntioi) yonr  Bllmtfon  to  tb!i  insect  In  tfcB 
geoentl  aotei  froin  the  Amerwaa  NaturalUt,  FebmaiTi  1991.  But  it  hoB  aaddenlj  oe- 
oiirred  to  me  M  powinile  tlint  ibetn  "Wat«r  WeevtiH"are  the  pei^ect  iuMMstof  Ihe 
" ntaggot"  laira  whioh  J  sent  you  last  gammer.  Allow  me  to  sugj^eBt  mtue  Kaaoua 
for  tlitB  opinion. 

1.  Both  tbe  weevil  and  the  maggot  are  water  iiuecla;  both  «eek  the  same  food, 
nftBieIr,  th«  riee  plant,  differiug,  howavet,  tn  tbis,  tbat  the  one  feeds  ou  the  leaf  mmI 
tbe  otMr  on  the  root  of  the  plant. 

8.  Tbay  differ  lo  the  periode  of  existnice,  the  weevil  appearing  in  April  and  Hay,  the 
ma(got  IB  tbe  sumnier  months;  4>nt  this  may  aocount  merely  for  the  time  and  circum' 
etaneee  ntMMMiy  to  inaabatioa.  Afiioog  tbe  specimens  sent  yon,  Ifonud  levernl  pairs 
in  wliftt  appoantd  to  be  the  act  of  aopalation.  Tliese  speoimens  weretiikeu  yesterday, 
April  S9,  many  of  them  in  the  very  tpot  wktre  vxn  found  Uie  ma^^oU  wAioA  /  teni  gou  laet 
lasHier.  My  first  note  of  the  latter  was  July  l:),  »nd  allon-iiig  one  w«ek  for  the  ap- 
pearsnoe  of  tbe  weevil  after  the  fleldti  are  Innndated  Ibr  the  stretch  flow,  the  latter 
would  be  found,  say,  April  17,  making  an  interval  of,  My,  ninety  days  betweeu  wuevU 
and  maggot,  or  between  the  beetle  and  the  larva.  TtiU  may  appear  an  owr-knLg 
period,  but  I  aeanme  that  water  is  necetBary  to  the  generation  and  eilfl(«noo  of  this 
Inoeot.  New,  the  "streteh  water"  does  not  laet  more  Uian  thirty  days.  At  tbe  expira- 
tion of  this  time  the  fields  are  drained  and  keptdry  for  at  least  toirty,  very  often  fvr^, 
days,  and  I  preaiHW  thU  fhxa  thla  faet,  (brbidding  isonbating  dtuinB  this  period,  it 
would  not  ootamenee  Dniil  tbe  harveal-now  is  pnt  on  the  fields.    In  ItiwO  this  flow  was 


appi 


lUed,'  sar,  June  18.    Tkemaggot  waa  found  Jnly  13,  say,  thirty  days  after. 


_     rant  of  tbe  periods  ofuiaeot  ineabattou,  bnt  it  appean  tbat  il  water  is  neces- 

^.  ji  the  generation  and  eiiatencs  of  this  insect,  tbe  '*  maggot"  larra,  if  fhim  tbe 

Water  Weeril,  will  hatoh  within  thirty  dws  attei  the  harvest  water  is  applied  to  the 
field. 

3.  The  Water  Weevil  and  the  maggot  are  foand  in  the  satae  habitat,  and  both  dis- 
appear on  tbe  removal  of  tfae  water  Tn  wbloh  they  live.  I  may  note  here  that  Uie 
weeril  is  slngKishin  itsbsbita,ii  eatiily  caught,  and nevN  "vlurs 'possum."  ItisBwcn 
in  tbe  greatest  numbers  in  the  early  morning,  feediuft  on  the  delicate  leaves  of  the 
plant,  and  seeks,  orawling  down  the  st«m,  the  oooler  reesMSS  under  water  a*  tbe  sun 
growa  warmer.     Many,  however,  tted  all  day. 

The  following  is  quoted  &em  Mr.  Howard's  report: 
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hig  rlomp  of  rice  wli«ii  iiulled  np  Bhowed,  npon  carefal  exunlnation,  the  white  gmbc 
It  the  roota.  They  are  rathor  dfmcult  to  find  on  accoimt  of  their  small  tizo,  and  the 
brat  iiBy  to  obtain  them  is  to  carefnlly  wash  anay  the  dirt  frmn  the  ruota  !□  a  bMln 
of  water.  Upon  finding  the  ilnt  larva  I  oarufally  exaioined  tho  nealfiat  lootLete,  bob 
ca«Id  find  no  marks  of  injury,  yet  the  gmb%  nttdoabtedly  faed  npon  them.  Ooe*- 
■ionally  in  a  Seld  would  be  wen  a  oliimp  or  so,  or  eren  a  patoh,  wfaich  bad  ft  yellow, 
(dckJy  appeamico,  quite  ehftrsottristic,  and  differing  from  the  '*blaat"8pokenM  lat«r. 
Upon  the  roots  of  such  clninps  the  larriB  were  always  more  abondaut.  IbaTeooouted 
twenty-three  npon  the  roots  of  ft  single  seedoliimp,  and  then  were  niidonbtedly  soma 
whieh  ewaped  my  attention. 

Thia  larva  do«»  not  make  its  appearanoe  on  the  tooti  nntil  the  harreat  water  is 
pntoQ.  I  aftW  no  speoimens  on  the  roots  of  rloe  in  the  dry  field,  which  was  infested 
by  CIialepDs.  Colonel  Screven,  who  has  studied  the  point  vei?  oarefnlly,  la  of  tha 
opinion  tliat  the  larva  is  depenilent  for  Its  existence  apon  the  water.    The  beetle  has 

Eten  ila  ooftUDon  name  of  "Water  Waevll"  from  the  fact  that  it  is  fonnd  only  wbea 
bids  are  overflowed. 
Haooa,  Colonel  Screven  vrojimei,  in  case  of  extensive  damage  by  these  larvn,  to  drain 
Ibefields  as  areiuoily.    That  this  would  prove  quite  eatlsfaetory,  if  persisted  in  sntB- 
deatly,  I  feel  satisfied,  both  from  a  comparison  of  the  overflowed  and  dry  fields,  anA 
*"  B  tiiB  f^t  that  the  spiracle*  of  the  larvie  while  present  are  few  and  mdlmentary ; 


bat  it  wovld  take  so  long  for  the  fielda  to  dry  oat  snfflaiently  that  maantimB  the  onnis 
WDoId  suffer  even  more,  perhaps,  than  by  the  attacks  of  the  weevils.  It  may  ftlao  ha 
n^ed  aninsttluH  propiwed  remedy  that  Ibis  iuaect  undoubtedly  breeds  upon  other 
wner  plaiita  and  is  farfrom  being  confined  to  rice;  hetice,  even  If  the  larvie  weieeSbct- 
nally  ''driven  OKt,"  the  field*  would  soon  again  beoome  populated  from  other  sonroea. 

Ko  pnpee  were  fonnd  by  Mr.  Howard,  and  the  lieetles  were  gaite  rare 
in  tJte  fields  at  the  time  of  bis  visit  (An^ast  20),  and  Trere  difQctUt  to 
eaptore  when  fonnd.  Thefr  favorite  station,  in  midday  at  least,  is  down 
in  the  aheaUi  of  the  leaves,  out  of  sight,  or  nearly  so.  AltJiough  slag* 
gJahUiey  drop  tab)  the  water  whan  distnrbed.  In  the  adnlt  state  they 
do  bat  uttle  damage  unless  very  numerous.  Their  work  on  the  leaves 
i»  lun&lly  peroeptiDle  as  a  brownish  patch  near  tiie  mid  rib.  The  leaf 
is  not  cut  entirely  ttirongh  by  them. 

From  tiie  inforinatfoQ  at  hand  it  is  impossible  to  state  the  number  of 
bnode.  Aocoiding  to  Colonel  Screven's  letter,  the  beetles  vere  very 
atoidAnt  in  late  April  and  May,  end  presumably  disappear  later.  Mr. 
Hovard,  the  third  week  in  August,  found  ftall-grown  larvso  and  a  few 
beedes,  so  that  there  was  abundant  time  for  the  production  of  another 
gtatBtation, 

Tba  species  is  extremely  common  in  all  parts  of  the  United  States 

gast  of  Uie  dry  regions  of  the  vest)  wherever  there  are  swampy  places. 
em  the  beetles  may  be  fonnd  at  all  seasons  of  the  year — in  the  warmer 
BGOson  h)  the  swamp,  in  winter  time  nnd^  old  leaves  and  other  shelter 
in  drier  places  near  the  swamps.  The  beetle  is  Jnst  as  mnoh  at  home 
mtder  water  as  oat  of  it,  though  not  surrounded  by  au  air-bnbble,  as  in 
Hydn^hilldie,  Elmidie,  PsephenuB,  and  otiherB.  It  appears  probable 
that  it  carries  its  supply  of  air  between  abdomen  and  elytra,  the  slow 
reftpiratioa  peculiar  to  most  Bhynchophora  no  do'nbt  enabling  it  to  re- 
naui  for  a  long  time  In  its  watery  cuement  without  renewing  this  air 
sapply.  It  evuently  feeds  on  a  great  variety  of  plants,  having  htiaa 
actually  observed  to  feed  on  Sagutaiia.  Scirpos,  Cyperos,  I^ymphsea, 
and  Knphar,  besides  wild  and  eultivatea  rice. 

The  shape  of  the  "maggot"  Is  dilfeieDt  from  tliat  of  the  ordinaiy 
Corcalionid  larva,  and  it  resembles  much  more  the  larva  of  a  Ceram- 
bytdd,  or  "Long-horn  beetle." 

Id  met,  fro^i Its  shape,  we  originally  took  this  view  and  supposed  it 
■tight  be  the  larva  of  ^patatsoprit  Mi/kiMk*    The  pnpa  we  have  not 


ftiTmcJmid*,  flvm  the  stnoB  m  usmniMiBH  tnuKmmmtu 
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The  genus  Lissorhoptrus,  belonging  to  the  tribe  Urirhini,  is  at  once 
distingmabed  from  the  nnmerons  genera  composing  that  tribe  by  one 
character  not  otherwise  occuring  in  this  and  alli^  tribes  of  Cnrcn- 
lionidfe,  \'iz.,  the  smooth  and  shining  antennal  cinb  which  is  imnnlated 
only  at  the  outer  third.  The  deceptive  resemblance  we  find  so  often  in 
Ebynchophora  between  species  of  different,  and  ofteu  widely  separated, 
genera  is  well  illnstrated  in  our  species,  as  without  examining  the  dis- 
tinguishing generic  features  it  is  hardly  to  be  distinguished  ifrom  a  amall 
Bagoaa,  and  still  less  fJrom  Onychylis  n^rirostris  Bob.  It  was  originally 
described  by  Say  (Curcul.,  29;  ed.,  Le  Conte,  L  p.  297>a8  SajTOtw  ntnptex, 
and  Dr.  Le  Conte  founded,  in  187G,  the  genns  LUnorhoptrua  upon  this  and 
a  second  species,  the  Ifotiodea  apiculatua  Oyllh.  Both  species  vory 
closely  resemble  each  other,  the  only  differences-T-the  usually  largi^ 
size  of  apiculatus  and  the  tnuisverse  lateral  impr^ion  on  the  thorax  of 
nmplex,  which  is  wanting  in  apiealatus — being  hardly  of  sjieciSc  valnu. 

The  following  description  will  illustrate  the  general  appearance  of 
our  species,  though  as  already  stated  the  smooth  antennal  club  is  the 
most  important  character  for  the  distinction  of  the  species: 

LissonaoPTRUB  simplrx. — Imaga.—AvfTage  length  from  tip  of  thorftx,  3"^.     Oh- 

lODg-oval,  covered  wttb  lat^,  dirt-colored  acalea,  but  iiaaally  eittirelj  oavolojicd  in 
UQ  BrgillacecuB  cuating,  whicii  recdere 'scales  and  eouiptiire  inecoguiznble.  BvHtruin 
Htont,  aH  long  na  head  and  thorax,  snboyliDdrical,  (1eiiw;ty  ru^esoly  pciictuUte,  utMtlier 
sQloate  nor  cariDar« ;  head  densely  ptmottilate.  Thorax  as  long  oa  nide,  conatricleil 
anteriorlj,  lateral  lubea  well  developed,  sides  moderately  jYiuuded,  bue  truocate,  » 
finely  impreBsed  median  line,  enrface  densely  rngoeely  punctate,  Bid>«  at  middle  nith 
a  ahal]ow  trausverse  impresHion.  Elytra  much  wider  at  base  than  thorax  ajid  about 
twice  OS  long;  humeri  obliqne,  strongly  declivous  at  apex,  punctate-striate,  iotcr- 
stices  vide,  Hubconvei,  3d  aud  Sth  mure  prominent  at  declivity  than  the  rest.  Fru- 
stamum  flattened,  transversely  impressed  lu  front  of  coxa ;  abdomen  ooanely  panc- 
tate.  TIbiffi  somewhat  curved,  armed  with  a  strong  terminal  hook;  tarsi  naiTOW,  tliinl 
Joint  not  emarglnate ;  olaws  stend^r,  approximate. 


Larca. — Leni^li  when  fnll  grown,  T°"°  (a  little  more  than  a  quarter  of  an  inch). 

"' — ight,  sleBiler,  tapering  very  gradually  f^om  second  thoracie  joint  to  end  of  abdo- 

;  fbotless ;  on  the  doreiim  oieach  of  Joints  &-I0  is  a  paii'  of  movable,  pale-browii- 


isb  thorns,  the  apical  ends  of  which  are  split  and  somewhat  resembto  true  cl»ws. 
Qeuoral  color  white;  mouth-parte  brown.  Huad  rounded,  convex,  eomeona;  upper 
«nrfacc  smooth,  withont  hairs;  Y'Shapedantnre  distinct ;  anterior  border  sinuate  ou 
each  sidp,  broadlv  aronat«  in  the  middle.  Ocelli  two  on  each  side,  the  finrt  near  the 
anterior  border  oF  the  head,  behind  the  insi^lon  of  the  maadfUes,  oousisting  appar- 
ently of  a  group  of  three  minote  pigment  cells  bcueuth  the  surface  of  the  lieat^  at 
the  base  or  a  bristle ;  the  second  a  nbort  ilistance  behind  and  above  the  first,  oonsist- 
iug  of  a  rery  minute  single  pigment  cell.  AntennK  scarcely  visible  as  minute  tuber- 
cles upon  the  anterior  border  of  the  head  near  the  angles  of  the  olypeus.  Clyptnu 
separated  &om  the  front  by  au  impressed  line,  transverse,  narrowed  anteiiorljr, 
broadly  emarginat^  at  apes.  Labrnm  short  traosveise,  bearing  bristles  iu  front.  Uan- 
dibles  broadty  triangular,  obscurely  bidentate.  molar  sorfaoe  concave,  not  prouuu«iit. 
Maxtlln  prominent,  broadly  triangular,  moderately  thickened,  with  two  or  three 
bristles  on  the  nndersnrface;  termiuatinc;  in  a  two-jointed  palpus  and  a  short  tri- 
antpilar  coniiate  lobe ;  the  first  joint  of  tne  palpus  as  broad  as  long,  tenuin*!  joint 
cylindrical,  elongate,  projecting  beyond  the  niamliblea;  the  lolie  bearing' iiuide  five 
or  six  curved  sniiies.  Labium  connistiug  of  a  very  large  triangntor  meutom  and  a 
cordifonn  palpigsrous  piooe.  Labial  palpi  divergent,  the  basal  Joint  tabercnloo^  tbe 
terminal  Joint  elongate,  conical,  No  distinct  ligula  iS*visibla  between  Uiewioal}'- 
seporated  labial  palpi. 

Thoracic  Joints  transverse;  the  first  longer,  truncate,  conical ;  the  second  and  third 
eqiial  in  length  to  the  following  abdominal  joints,  aud  slightly  exceeding  them  iu 
width.  The  Qmt  8  abdominal  segments  subeqnal  in  length,  gradoally  decreasing  iu 
width  posteriorly,  the  second  to  Uie  seventh  bearing  above  a  transvene  oval  promi- 
neno«,em;hsnrmonuted  byapalrof  shortspinescurviugforwardi  the  terminal  ninth 
segment  short,  obtusely  conical,  without  anal  pTomiuenoe. 

A  single  pair  of  spiracles  only  ui  discernible;  these  are  placed  nppn  the  sides  erf  the 
protboracio.  Joint  Just  above  the  lateral  prominence. 

The  sides  of  the  body  present  a  donbU  line  of  pnnain«koes,  beginning  i^on  tha 
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list  thoraeic  Joint  »SB  single  longitndinal  fold,  which,  apon  the  nine  folio wbiR  Joints, 
■liridM  loDgitadiii&lly  into  an  nnper  auil  lower  foM,  risiDg  into  taberoles  npon  each 
jmaL  The  apper  row  of  tub*tcW  decreua  and  the  lower  row  iucreaee  in  pramineiicA 
tmm  the  Anterior  to  the  posterior  segments;  the  two  termiiiaL  Mgments  aavo  eaoh  a 
linf[!e  IManl  fnld. 

rite  body  of  the  yellowish-white  larva  is  cylindrical,  somewhat  thickened  anteriotlf , 
Bud  carvMl  liackward  in  the  form  of  a  letter  J,  without  visible  hairs  or  tmoe  of  pto- 
le^n.    The  head  la  rnpable  of  being  retractoil  into  the  prothoracic  Joint. 

Deacriptiona  of  Cnrcnliouiil  larvie  Lkre  few  in  iiiiniber,  and  a  comparisonof  this  with 
ill  nearest  relatives  is  not  at  present  possible.  RxcepC  in  ita  pecniiar  cnrvatnre,  the 
leveree  of  that  soeu  in  most  Rhyncbophorons  larvie,  it  does  not  probably- deviate 
Tiilel^tmiu  theuonnal  type.  }''roiu  the  larvie  of  Bariditurutitia  Schonh.  ^and&cc^ 
llintoire  de8  MetamorphoscK  do  qnelcmea  Cbl^pt^res  Eiotiqnes.  p.  4t),  pi.  lY)  flg.  3) 
ttin  larva  of  LiMorhaptma  differs  notably  in  the  form  of  tho  mentiim,  tlie  abnenoe  m 
abdondiul  spiTaeleM,  the  presence  of  ocelli,  the  distinct  Y-sutnre  of  the  head,  and  Uu 
donal  recurved  ipines. 

THE  RICE  STALK  BOEER. 

{ChUo  orygeeellM,  N.  Sp.) 

Ordra  Lkpidopteba;  fomily  OHlLomi>.s. 

[Plate  VII,  Fig.  1.] 

HABITS  AND  NATUBAI.  HISTOSY, 

Thia  species,  the  larva  of  whicli  was  foand  boring  rice  stalks  last 
snmmer,  is  now  publicly  mendoned  for  the  first  time.  The  moth  is 
handsome  and  is  generically  allied  to  the  species  which  in  the  larva 
state  similarly  infests  the  stalks  of  sagar  cane  and  com. 

Mr.  Howard,  in  the  report  of  his  obserratioos  at  Savannah,  writ«s  as 
follows  of  this  insect: 

iDOtlced'wliilepaBBinc  throagh  the  riee  field*  that  many  of  the  rice  beads  were  de^l 
isd  white.  I  learned  uat  th&  appearance  was  known  aa  "white  blast,"  and  that 
the  popnlax  explanation  of  its  oanse  was  "poison  of  the  soil."  Such  an  explanation, 
however,  -wonld  not  aacoant  for  tbodyingofonestalk in  abanoh,aawaa  almost  invari- 
ably the  ease,  so  I  immediately  snspected  Insect  work.    I  examined  several  of  the 


blasted  heads  witbont  finding  any  latisfaotory  caose,  the  bead  seeming  dead  bwa  the 
htseofthe  grain  clnster,  hiS  below  that  point  tbe  stalk  apnearing  aonud.  I  lOtm, 
however,  found  a  stalk  wheie  at  the  first  Joint  below  the  head,  eonoealed  by  the 


idMa&  of  the  leaf  and  Inside  the  stalk,  was  working  a  very  mtnnte  Iiepidapt«cons 
Isrra,  whitish  in  color  and  striped  longitudinally,  wUh  two  snbdorsal  stripes  of  red- 
^sh-brawn.  Soon  after  I  tbnna  other  larger  larvie  of  the  same  species  lower  down 
in  tbe  atslk,  and  at  last  reached  a  spot  at  the  interseotlon  of  two  ditches,  where  I 
bmndftill-groimlarvnaniiiehlong,  quite  at  the  baaeof  the  stalk,  and  also  one  or  two 
iMislthypnpM.  In  these  eases  tbeetiuK  appeared  dead  qaltet«  the  roots,  all  tbe  leaves 
b«ing  brown  and  withered.  I  was  told  at  fint  tbat  this  bom  was  qnlte  now  to  the 
plante««,  and  I  tberefbie  stndied  it  irith  a  neat  deal  of  interest ;  later,  however,  I 
was  inlbraed  that  it  bad  bem  observed  before.  In  perhaps  one-fifth  of  tbe  stalks 
sfflictadwlththebhuit  this  larva,  eithNrlslgeoTSmaU,was&und.  Ineverfoondmore 
tlian  one  fhll  grown  individual  1b  a  stalt  bnt  f^nentlv  fbnnd  from  one  to  six  or 
right  yoong  ones.  AU  sections  of  the  stalk  Msmed  eqDally  liable  to  be  InEssted,  the 
■owHer  larrn  being  nsnaUy  fonnd  nearer  the  head  where  the  stalk  la  smaller,  while 
the  laiver  Indlvidnala  f^m  neoesaity  werefonad  lower  down. 

Tbe  urva,  aa  It  increases  in  siie,  does  not,  however,  continue  Its  burrow  down  the 
emter  of  tbestalk  to  roomier  qnarters,  as  it  might  easily  do,  but  apparentlv,  when  the 
ilalk  beoomee  too  small  for  it  at  aiw  on6  point,  it  bores  its  nay  oat  through  a  oiioular 
Me  aad  crawls  down  the  outside  of  the  stalk  to  a  lower  point  and  enters  again.  The 
boles  of  «xit  and  entrance  are  nsoally  hidden,  except  at  the  very  base  of  the  stalk,  by 
the  clasping  base  of  a  lea^  the  larva  being  obllgod  apparently  to  work  Its  way  inra 
tMs  tiglrCIy'fitting  cieviee  in  order  to  get  sufScient  pnrcnaM  to  bore  tluongh  the  hard 
Rslk. 

Tliers  snems  Bttle  eooogh  for  the  larva  to  feed  upon  in  the  stalk,  and  it  only  eata 
tbelayarlinittgtheatalkcavity.     Ihave  seen  alarvap^ssingfrom one  stalk toasottiar, 


■  oo^^lc 


134         REPORT  OP  THE  COMMISeiONER  OF  AGRICULTURE. 

thcmgli  I  doalit  wliether  It  1b  ctutvuiury  fur  »  single  larva  to  deotroy  more  tbui  m* 
at nlk  Id  the  eoane  of  It«  trrowtb. 

When  a  Inrva  is  ready  vo  tiKastamx  (It  is  tlipii  at  the  baHs  of  the  stalk)  it  aontinaM 
its  hole  of  entrance  through  the  inuloxiug  IfuvKi.  Diakiog  it  at  the  itanie  time  larger. 
It  then  retanis  to  a  higher  poaitioa  in  the  Htalk  (from  one  to  two  iilches  above  the 
wpertare)  and  tranafbnnB  withont  reversing  it«  position,  and  with  Ita  head  sway  fcom 
theopenifag.  The  dniationof  the  papa  state  is  not  more  than  5  or  6  days.  No  obser- 
vations have  yet  been  made  on  the  i-gR«,bnt  Ihejaie  probahlylaidon  tbo  upper  leave* 
oloae  to  the  stalk. 

Tbtan  is  do  erMenee  of  an  earlier  brood  in  the  cultivated  fields,  as 
every  borrow  examined  contained  citber  larva;,  pnpte^  of  freab  pnpa 
BkiUB  at  the  time  that  harvest  had  already  commenced.  In  the  Tolun- 
teer  rice,  however,  another  brood  is  probably  developed. 

The  duration  of  the  pupa  state  vtiried  in  our  vivaria  from  seven  to 
twelve  days,  and  the  moths  issned  from  August  20  to  September  5. 
The  moth  is  of  a  very  pale-yellowish  or  straw-yellow  color,  with  ^Iden 
cilia  to  the  ftont  wings,  a  few  goldeo  scales  scattere<l  over  the  dink,  and 
a  series  of  seven  black  dots  on  the  bind  margin.  It  han  an  average  ex- 
panse of  a  trifle  more  than  nn  inch  ['^T""). 


Dipterous  larv.T  wore  found  destroying  a  pupa  inside  the  stalk,  and  in 
asingle  inatance  tlicre  lias  been  brt'il  from  them  Phora  aletim  Oomstock, 
a  fly  whose  larvjp,  were  supposed  to  be  panwitic,  bnt  which  seem  to  be 
mora  scavcftigers  than  parasites. 

PREATISTIVE  MEAarHES, 

The  borer,  in  the  fields  Mr.  Howard  examined,  oc<^nrred  in  about  one- 
Q&h  of  the  blasted  stalks.  It  was  sufficiently  abundant^  in  fact,  to 
m^'e  its  destractiun  a  matter  of  some  importance.  The  later  brootl,  if 
there  is  one,  must  take  to  the  volunteer  rice  around  the  edges  of  the 
fields,  or  to  the  large  grasm'i)  growing  niiou  tlie  einbnnkments,  though 
nODe  were  found  in  suihi.  It  is  the cn.stom,  sometime  duriug  the  winter, 
to  bum  Uie  stubble  over  the  entire  phuitatiou.  Great  care  is  how- 
ever token  not  to  allow  the  fire  to  reach  the  tn<Hli  near  or  itpoo  the 
embankmeats,  as  the  soil  of  which  these  iire  made  is  of  such  a  character 
as  to  baru  readily,  and  thcix'  bulk  would  be  greatly  reduced  by  such  a 
burning.  Instead,  then,  of  burning  the  weeds  snd  volunteer  rice  aloug 
these  banks  they  are  simply  cut.  It  is  probably  here  that  the  insect 
hibematoB,  either  as  larva  or  pupa,  and  it  willJie  neri'ssary  to  cut  most 
earefullj  the  wild  rice  and  grass  cIoho  to  the  ground  aud  carry  it  to 
some  saie  place  where  it  can  be  thoroughly  burned. 

STHtTCTlTaAL  AND  DESCEirTITE. 

We  have  had  some  difiloiilty  in  deciding  an  to  the  trne  specifln  deter- 
mination of  this  insect,  chiefly  iHicanse  of  a  close  general  nvtemblance 
which  it  must  possess  to  other  s|)ecies.  Mr.  (irote,  when  we  sboyved  him 
a  specimen  last  autumn  iu  Hevr  Yorky  thought  it  might  ikossibly  be  his 
lUnh  crafohidoiileg,  while  Professor  Feriiatd  deteruiinecl  itfrom  asiteeimen 
which  ws  sent  him  as  Dipliryx  pro^/cf^  (j  rote,*  stating  at  the  time  th»t 
he  might  be  wrong,  but  that,  having  seen  Mr.  ttrote's  tyiw,  h6  consid- 
t'red  our  insect  identical  with  it  so  fur  as  he  could  trust  his  re^olloctiorl. 
The  specilflo  description  of  D.prolatella  c«rtaiidy  does  agree  Very  closely 
"N.  Am.  Moths,  BolL  U.  S.  QeoiTSurvey;  Vi,  No.' VP~^fi^^^ 
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with  A»  species  \vc  im;  c»)UHJiltii-iiii;,  wliicli  liiis  altio  the  mucroiiattt 
clypeusof  Diphryx.  but  iu  oiiter  to  refer  oar  iniji^ct  to  JK  prolatcVa  we  must 
a8dnn:i*>  that  Mr.  (irottf  er»i-t«tl  liin  new  ;ji'nne,  fHji/iri/.i:.  on  a  luiitilatJil 
iipecimen  wbidi  luul  toot  its  uiaxtllary  imil  jmit  of  its  labial  iKiI]>i,  tiir 
tbt>  fieuoB  is  /ouudetl  on  short  labial  pitpi  which  hai-dlf  »xci^tMl  tlio  &■-<■. 
aod  tlio  abBen(w>  of  inaxillaiy  palpi — vhui'actvrs  ilrniflcdly  exueptiomil 
and  remarkable  in  tbe  i^raily.  In  ordor  to  settle  tb<>  nnittur,  tliereltin.*, 
we  again  referred,  tbrongli  Mr.  Henry  Bdwards,  a  pertect  specimtm  to 
Mr.  Urote,  who  a[tou  this  uecoud  more  tuiretul  €i:uuuaatiou  deoiileii  th»t 
it  is  neither  of  the  apevies  uivntiuned  but  an  uude»cribod  8i>euieri  of  Ckih. 
It  is  in&et,  as  wa  have  always  felt,  eongeiieiie  with  the  larger  HUgar-enue 
andAom  boferatreatedof  in  the  la^t  annual  rejiortof  thulinloinologiiit 
(pues  240-3^)  under  the  generic  nauie  Biairaa. 

The  chiuacters  of  the  goans  Ghilo  of  Zlnokeu-Kouilner,  are  given  by 
Heinemann  as  ''Male  autonnfo  but  little  longer  than  those  of  female- 
Pain  long,  projected  horizontally,  compressetl.  The  hind  mid  rib  of 
Una  wings  with  long  hairs.  Abdomen  otMeniale  without  terminal  tuft." 
Z^ler,  mtH«  recently,*  adds  to  the  few  aharaeters  of  the  genus,  tbe  long 
tbdomoD,  ssiieoialty  of  the  fismale,  wliloh  extends  mnch  beyond  tbe  inner 
aagle  of  the  hind  wings;  he  also  mentious  the  acnte  apex  of  prinuiries, 
tbe  point  being,  however,  not  specially  separated  from  the  hind  border. 
Atm^ug  Ut-  Grate's  decision,  siuea  we  have  no  opportunity  of  exaiu- 
uiBg  the  type  of  his  ]Mpkrgx,f  we  would  oharacterize  onr  Rice  borer  ae 
feUsws: 

CnLO  oayxZBLLCB  n,  m.— Imago. — Expanse,  SB-SS"".  Mah,  general  color  pale 
MbMoiu.  lAblml  pnlpi  qnlte  busliy  and  ftlighclj  broiidening  at  tip,  tionz<int«l  or 
■IMUy  dmresMd,  nearlf  as  long  an  head  and  thoTax  together,  with  numerosB  bliuik 
WMMMid  Wnlntennixedwfth  the  pnler  odga;  maxUIaxy palpi ^nite  piominent  and 
withbotafewdarkacalee.  Primaries  rather  darker  tliaa  seoondories,  due  to  scattered 
Amglnmu  and  iaakf  ecales  between  the  vpica,  most  persistent  in  an  ohliqne  line 

' ' — -■  1. .t._i_,.t._  -i_  j.__. r  of  theee  aoalea  have  a  golden 

»  fbrm  a  narrow,'  auhtenoiDal 

_., _„ ^ — , jsof  seven  blaok  pqinU  ^ong 

a  poat^or  inai^n;  tbe  fHngsB  pale  golden.     Undw  snrftoe  pale,  dingr-T^^"^! 

uL  ..L marginal  dots  of  pHtnarles  well  indicated,  and  afewdnsk;  dole  aba  wing 

.  _j J — ;„     n__..  ^[jpjjg  (n  ii^g  BOoewhat  larger,  in  having 

.  .     _     _„ ., the  wbole  under  solace  »ilv«rjr-white.    The 

jnimaiiaa  Iwve  kw  brown  about  them  and  tlie  labial  palpli  though  cfiually  long,  are 
MM  biiAy,  and  compnaaed  so  as  to  be  more  pointed. 
Dssciibed  from  foot  laalefl  and  six  females  hred  from  rice  cnlmi. 
JawM. — AvMBge  length,  S°",  Diameter  a  little  over  3^ ;  abdamiaal  joints  1-7 
•qoal  in  size,  tb*  aeoond  and  third  thoracio  joints  slightly  broader.  Head  dark  brown, 
poUahed,  Auiiiahed  with  a  f«w  stiff,  browsish  halia.  Cervical  shield  light  )>rown, 
wed  tan  ifne  atill  paler,  front  mor^n  whitish ;  a  blaokish  triangntar  spot  widening 
towBTdaUMlateralmarglneachBldeof  metlio-daraalliDB.  Colorof  body  pale  yellowUh- 
wtute,  elightl  J  transparent,  marked  with  fonr  rather  Indistinct,  pale,  purpltah  strip(«, 
of  wfaiofa  Iboee  bordering  tbe  stigmata  are  scarcely  half  a«  broad  as  the  others.  The 
piliftMHia  apota  are  lam,  m-al,  pale-yellowisli,  and  j>ollsliuiI.  Stigmata  hhihU,  trans- 
vanaly  oval,  brown,  tbe  last  pair  twice  as  large  as  the  others. .  Anal  plate  yellow, 
poliah«d,  fomishctd  with  a  row  of  three  hairs  o]ion  each  side  and  two  near  niidilic; 
It  I«  markad  with  a  few  bronninh  spots.     Legs  yellow. 

jPmpM, — Length,  ITvo.  Color,  yellowish- brown;  head,  thorax,  wing-aheathsT  and 
Btismata  somewhat  darker:  eyes  black.  Head  bent  forward,  ita  front  somewhat 
jioliitw).  ThoMx  with  very  fine  trannveino  striai.  Abdominal  Jo  lots  5-7  armed  ilqpwlly 
B«ar  (Mr  antOTior  margin  with  numerons  very  mlnntc  brownish  thorns ;  alt  juinle 
with  nbeniel^  fine  granulationn,  Stigmata  projecting.  Tip  of  last  joint  (oitndeil, 
with  a  loBgitndiiial  lateral  impression ;  exp;inaou  dorsally  into  two  duttenod  projeu- 
tima,  each  being  divided  into  two  brood  tretb. 

•Hotm  8™%  Knt.  BoHsifim,  XVL 

t  Aa  Ur.  Grotr's  type*  are  in  London  he  may  bf  mistaken  pvnn  in  bin  linnl  nnliiion,  nix] 
tJie  ('Brclniii  manner  In  wtiichhc  hu^<ii'i»ii  lunilf  other  Ki'ni>rnrcitd*'Ts1tqiille|ii>ititltilu 
Ibal  Difkrjfr  is  a  myth,  tbanded  on  aa  iai]i«rruot  Mpeoimen  as  above  iiMlcatod. 


Mnvginma  ana  noasy  scales  between  tne  veins,  most  persu 
Asa  ^«x  to  jnet  beneath  and  within  the  di  v  i  many  of  t1 
Inittr,  aaft  a  more  or  leas  distinct  series  of  sncn  scaiea  tart 
liae,  roanded  and  curving  away  from  the  apex ;  a  series  of  i 
A*  poat^or  inai^n;  tbe  fHnges  pale  golden.  Undw  soi 
wHfa  tbe  seven  roai^nal  dots  of  primaries  well 
SB  hind  Mi*rg)n  of  ssooifdariee.  Rmaie  diffen 
tke  abdcnnen,  die  bind  wings  above,  and  tbe  vi 
vrimaiiaa  have  less  brown  about  them  and  tli 


jtvCooj^lc 
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WHITE  BLAST. 

Wliile  it  is  iHtssiblfl  tliat  the  disease  known  to  rioe  planters  at*  "white 
blast"  mayhavo  no  connection  with  ii^iiries  by  in8ect«,,Rtill  it  sceinfl 
neceHsary  to  give  it  some  little  consideration  here,  as  it  may  prove  that 
insects  play  a  moat  important  part  iu  relation  to  it.  We  quote,  there- 
fore, from  a  letter  from  Colonel  Screven: 

It  is  not  muwmmon  to  see  a  very  few,  pertupe  u  few  as  a  half  dozen,  heads  iihoat 
ont  white  or  blasted  in  An  area  of  150  feet  square  (a  rioe-fleld  half  acreV  nipecially 
riear  the  watei-gates,  where  the  growth  is  oommonly  moat  Inxoriaut.  Planteia  bavo 
long  known  that  this  ts  cauaed  liy  a  small  white  worm,  whioh  bores  into  the  strik  lie- 
low  the  head,  Aftes  shooting  out  white  the«e  heads  tnm  gray  irom  exposnra  to  tlve 
weather.  Usnally  the  damage  ftom  this  caose  is  too  trifluiK  to  oall  for  more  than  pass- 
ing att«ntion;  hnt  oh  my  plaoe  the  damage  was  so  extensive  as  te  demand  carefnl 


At  first  I  was  atroQgly  inclined  to  the  opinion  that,  while  insects  might  nnito  with 
them,  that  deleterious  elemeute  in  tho  soil  were  the  main  cause  of  the  blast  It  was 
evident  that  in  many,  indeed  in  most,  instaQcea,  the  blast  was  niost  consploirt>as  in 
spots  where  the  soil  was  charged  with  salts  and  where  the  plants  showed  wwit  of 
growthandcridencesof  defective  or  morbid  nntrition.  But  evidently  the  blast  oonld 
not  be  ascribed  t^  bad  soil,  beoanse  all  the  heads  and  stalks  were  not  effected  alike  in 
tbe  same  spot,  or  wbeafgenerated  from  the  same  individnal  seed.  One  seed  commonly 
nrodacea  sereral,  sometimes  twoscore  heads.  All  of  these  heads  fonn  on  atalka  fed 
by  loota  peuetratfnK  the  same  soil.  If  like  ptodnoea  like,  or  like  oanMa  proddM  like 
results,  all  tlie  heads  from  one  and  the  same  seed,  fed  fcotii4]ieaaiiieaiiil,woaIdBnffar 
alike  if  the  character  of  the  natriment  were  the  qnestloD.  But  very  oommonly  tiro 
or  three  of  a  few  beads  iu  gronpa  from  the  same  inalvldnal  seed,  all  eondllioned  iden- 
tioally  the  some  as  to  soU,  were  blasted,  while  the  rest  were  perfect  or  Dearly  so.  Again, 
the  blast  occnrred  also  in  spots  where  the  growth  of  lice  was  excellent  and  the  soil 
known  to  be  good,  as  at  the  angles  of  intersecting  ditehes  wheire  drainage  would  be 
best.  Hence  Uie  blast  eihibiteda  want  of  uniformity  for  which  soil  poison  or  defootjve 
soil  would  not  account.  i 

As  a  general  fact  the  blast  oocmred  in  fields  generally  shot  out,  say  July  S5,  after 
the  harveet^water  bad  been  applied,  say  fortv  day^  so  satjectin^  the  fields  to  the  same 
oonditians  in  regard  te  watering  and  kind  of  water  (at  aU  tunes  drinkable  by  the 
laborers)  and  for  the  some  length  of  time.  ' 

In  the  fields  Just  alluded  te  the  blast  was  ocmflned  to  thq  margins  betweea  the  main 

aitohes  and  the  embankments,  extendine  soi     "         "     "  ■        ■•   --  -•■>- >- 

ditches,  and  occasionally  a  little  along  the  ei 

m^ked  and  oomparatively  extedsive  in  two  in 

say  that  in  these  exceptions  Ihe'oouditton  of  the  soil  wonld  wanaat  blast  moi«  exton- 

sive  in  other  parts  of  the  same  fields,  apparently  in  the  same  ooodition. 

As  Tegarda  the  appearance  of  blast  npon  the  margin,  it  may  be  mentioned  that  fire 
is  oatemlly  avoided  on  my  place  on  the  embankments,  in  oonseqnenoe  of  the  oombnst- 
ible  nature  of  the  soil  of  which  they  are  constructed,  and  that  the  stnhhle  was  *ery 
imperfectly  burned  Isst  winter  on  account  of  its  wetness,  especially  in  the  lowest  part 
of  the  flel&  and  margins  where  the  blast  showed  most.  But  asSKeneral  thing, 'with 
the  exception  to  be  stated,  the  blast  seemed  to  be  aasoeiated  witn  blackish  and  the 
least-drained  soil.  Whether  such  spotflaiemost  attraotiTe  to  Insects,  or  thdi  ova  anr- 
vive  there  for  laok  of  the  effecta of  fire  in  attempting  to  bnm  stubble  udbmsb.  Ikaow 
not.  Bnt  what  will  explain  the  difference  between  two  a^oiningfields,  alike  msrokiah 
in  location  and  soil — both  capable  of  being  flowed  ^tb  salt  wate^— the  onA  generally 
affected  by  blasi,  the  other  scarcely  at  alii 

The  first  of  these  fields  was  planted  in  April,  the  other  in  Uay,  a  month  later.  The 
growth  in  .both  was  luxuriant,  but  the  heads /rd  sJiol  in  the  former  were  blaetMl  gm- 
eially  over  the  field. 

The  heads  subsequently  shot  were  large  and  healthy.  Here  again  we  find,  on  a 
large  scale,  the  same  want  of  nuiformity  of  effect  which  is  logically  uid  natiually  to 
be  expected  from  untformfty  of  soil. 

It  was  a  general  fact  Lhat  when  the  blast  was  fbond  the  maggot  was  alaopreaant; 
hut  the  msKgot  was  found  to  be  absolutely  harmless inmyback'squores,  where  tU  soli 
is  peaty  and  weak  aud  where  the  blast,  comparatively  rare,  was  fonnd  exclnuvely  on 
the  margin.    Here,  also,  the  weevil  was  fonnd. 

I  am  safe,  I  think,  in  tbe  opinion  that  as  far  as  my  observation  goes  on  myplAoethe 
blast  wonld  not  be  cauhed  hy  ocean  saltfl  or  these  salts  converted.  In  the  oust  ftom 
this  cause  the  head  does  not  shoot  ont  white  bnt  with  black  spots  on  tbe  luisk,  iba 
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Itsf  red  ftt  tbe  ends  auA  spotted  bluk,  and  diyins  np  afterwaids,  the  gi^iu  tuning 
fliuUly  black  and  remaining  empty,  or,  If  ftUinK,  wnh  soft,  diuky  grain  of  little  valoe. 
Kir  in  theae  caaee  are  Inwct  aaniages  neoesMrily  fonnd,  either  from  borer  or  from 
inciiiionB. 

I  easna*  reeall  any  other  cironmatancei  of  valae,  Tthlle  I  am  thoTonghly  aware  thst 
Uie  case  must  be  one  of  ilinpiite.  Bnt  my  conclusion!  are  that  tbe  blast  under  discns- 
Bion,  on  my  place,  was  in  tlie  main  produced  by  a  plurality  of  inseote— by  the  hortr, 
which  penetrated  tbe  stalk  and  killed  the  bead  ae  a  mle  ontrigbt,  by  It*  fly  or  other 
iimct,  which  fed  on  the  pollen  of  the  flowers  or  cnt  and  fed  on  tJie  boskB  and  theii 
primary  oDntenta.    To  these  ,we  may  add  the  Amgos. 

Mr.  Howard  treats  the  "white  blaat"  in  his  report  as  follows: 


lite  blMt  not  caused  by  the  bw^rpreaented  a  very  elmilar  appearance,  with  the  ex- 

..—  ._..  _^^t_  I  __i_  _, «afiected,  tbe  atalka  below  tbe  beads  remaining  sreen 

Lst  it  is  dne  to  no  local  pecnlinritT  of  the  sott  is  shown 
by  the  mot  that  often  hnt  one  stalk  in  a  olnmp  bean  a  bligbted  nead,  the  remalnine 


head  tuns  black,  poaaihly  ih>m  a  fimgn*  growth  npontbe  sheaths  of  the  seed.  Ispent 
arrtiat'deal  of  time  In  examining  saonhmdaandtheitsapporting  stalks  for  evidenoea 
ofinseet  work,  and  attbongh  I  fonnd  qoite  a  number  either  on  Uie  head  or  In  the  leaf- 
wbeath  below,  none  were  suIBolently  abondant,  in  my  estimation,  to  have  oaaaed  the 

Upon  nearly  all  of  the  blasted  heads,  where  the  grain  had  wholly  or  partiallT  fiinned, 
aoMe  of  the  lower  grains  upon  the  bead  bad  been^awed  by  some  insect  whloh  had 
been  small  enongh  to  enter  tbe  sheath.  Tbe  only  insect  which  I  fonnd  which  seemed 
e)^«ble  of  doing  sneh  damaoe  was  Begmmu*  fivimtM*  Leo.  I  snspect  this  speoiee  Af 
bemg  tbe  anther  of  the  miaanief,  althongb  1  am  not  certain.  It  was  qnlte  common 
□pan  the  beads,  and  I  fonnd  a  specimen  in  a  single  instance  Inside  tbe  sheath  of  one 
of  the  iiijiued  nains.  I  believe  this  epeoles  has  not  yet  been  fonnd  to  be  herblToioas, 
and  henoe  1  heUtate  to  enter  a  formal  aoonsation. 

UpOD  tbe  atalk  below  the  head  ware  fastened  in  sereral  instances  small,  brown  Dip- 
tcnms  ptmaiia.  Iliese  were  sent  to  the  Department,  bnt  beyond  a  Proototm]^  par- 
asite <H  tbe  gKina  Cotmoeoma  notbing  has  been  reared  from  them. 

A  nnmberof  specimens  of  a  Gamasid  mite  were  also  fonnd  upon  the  heads.  TJpon 
(be  atklk  below  the  head,  where  it  is  inolosed  by  tbe  leaf,  were  fonnd  sererd  long, 
emredigNeniab  ens,  which  wen  sent  to  the  Department,  and  ftom  which  have  Isaned 
a  warif  of  OnktlSum.' 

CcJonel  Soeven  described  Teiy  aocnrately  one  of  these  "green  grsasboppen,"  wMcb, 
be  said,  did  mneh  d^nage  to  tbe  iloe  two  seaaona  ago  by  eating  the  leaTca.  This  is 
psaslbly  tbe  aame  speoles. 

Some  nnknown  arlmaon  eggs  were  also  fonnd  in  a  similar  location  on  blasted  rioe. 

A  qweiea  of  lAHp*  was  found  In  one  or  two  inatenoea  on  tbe  stalk  below  the  bead. 

Tbe  eamman  Chtaioh'hag  (£!>«««*  iMKoptenw)  was  alao  fonnd  npon  tbe  blasted  heads 

iVmi  tlie  above  observations  it  woald  seem,  that  the  blast  is  tlie  after 
effect  of  some  insect  iqjoi?  earlier  in  the  season,  althoagb  no  traces  of 
extensive  worb  either  npon  stalks  or  heads  was  to  be  seen.  It  may  be 
the  puncture  of  some  plant-bng — possibly  of  the  Chiocli-bag — arresting 
the  noariahment  of  the  head  and  predisposinK  it  to  the  attacks  of  some 
ftm^uB  growtb,  thongh  no  fOn^ns  was  detected  other  tliwL  black  patches 
on  Oie  bnsks  of  the  grain,  wtucb  were  evidently  a  reanlt  rather  than  a 
caase  of  the  disease. 

It  is  ponible,  also,  that  tbe  work  of  the  Water-weevil  earlier  in  the 
MaeoD,  when  it  abounds,  may  have  some  influence  in  cansiug  the  blast; 
Hie  sobject  is  oae  which  should  be  stndied  the  whole  season  through  in 
ordw  to  arrive  at  satisfiMitoiy  results. 

Ilie  plan  already  suggested  in  treating  of  the  borer,  viz.,  of  careftally 
eofioeliBg  and  bnnilng  the  trash  of  tbe  embankments,  would  of  course 
piore  eflfectire  in  destroying  many  of  these  other  insects,  and  in  so  'dcrfng 
ffli^t  have  a  beneficial  effect  upon  the  blast. 

■  Apparently  the  OrckMmum gUibmlmuM,    0. T. B. 
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OTHER  ISSECTS  INJCltlOUS  TO  «liO>VING  ]tICE. 

To  the  insects  already  tieated  we  may  add  a  few  wUich  are  fouud  in 
the  rice-fielijs,  aud  one  or  two  of  whicli  may  occasionally  do  gome  in- 
jury. Promiiieut  amone  tbese  is  the  uommon  "ljraa»  Worm"  of  the 
Bouth  {Lapkygma  fruijiperda  Sra.  aud  Abb.,  nee  Plate  VH,  FigA.  4,  o). 
When  the  insect  has  become  exceptionally  numerous  for  some  reason  or 
other,  the  moths  of  the  tirst  or  Betund  generation  fly  out  over  the  rice- 
flelds  and  lay  their  eggs  on  the  growing  stalk».  The  woima  hatehiug  r»f; 
the  plants  badly,  and,  when  in  great  numbers,  eat  them  to  the  groand. 
In  1881,  atlei  the  lice  had  gotten  a  good  start,  in  May,  the  wonns  ap- 
pealed in  foToe  upon  the  plantation  of  Mr.  Willintn  Barnwell,  the  fii-st 
plantation  above  "  Froctor'a,"  and  did  couiiiderable  tlamage  before  tlie 
first  Op  second  week  in  June,  at  which  time  tht^y  went  into  the  grontid 
totranefonn.  Here  they  were  imprisoned  and  destroyed  by  the  harvest 
flooding.  The  injuries  of  the  Grass  Worm  to  rice  need  never  Ite  feared, 
BM  tfa«  nelda  can  be  overtloweil  almost  at  wi  11,  aud  if  ueoeaaoi'y  the  negroett 
can  be  sent  through  the  fields  to  brush  the  worms  from  the  sticks  and 
leaves  Into  the  water. 

The  figure  on  Plirte  vn  of  the  Grans  Worm  and  three  variotiea  of 
tibt  moths  are  from  onr  eighth  Missouri  Jtepnrt.  It  is  a  very  oontmon  in- 
seet  in  the  vicinity  of  Savannah.  At  the  time  of  Mr.  Ilowanl'fl  \-i8it  a 
later  brood  was  doiu^f  great  damage  to  certain  truck  fknuH  a  few  rnilc^ 
northof  the  city,  eating  the  gra«s,  cabbage,  steawbeiry,  and  bean  plants. 
The  most  remarkable  evidences  of  oauDibaliaia  were  noticed  at  the  farm 
of  Mr.  John  Schley,  the  older  worms  destrojlo^  the  younger  oiiea  by 
bnndreds,  and  when  plenty  of  other  food  waa  nt  hand. 

During  August  and  later  the  paths  and  emboukmenta  around  the 
rice-fields  are  almost  covered  by  the  "lubber  grasshopper"  (£o«ui{«a 
tmicroptera)  aud  an  interesting  black  variety  of  the  female.  The  nnni- 
bers  in  which  this  species  occurred  were  enormous,  yet  ^ey  seemed  to 
do  little  damage  to  the  rice. 

The  latge  obscure  Acridium  (A.  obiourum)  waa  very  common  in  the 
fields,  and  other  smaller  species  of  Acrididte  were  oocaaionally  seien. 

The  most  common  Heteroptera  were  Metopodiun  femorahu  Fabr., 
Oebaiua  pugnax  (Fabr.),  and  Leptoglossm  phyltopu^  (Linn.). 


INSECTS  AFFECTOfO  OORS  OB  MAIZE. 

T0E  CORN  BILL-BtrO. 

{SphenophartiB  robvetm  Horn.) 

Order  OoLEorTERA;  family  CtjBOUHoira>a, 

[Plate  VIU,  Fig.  2.] 

HABITS  AND  WAXTBAL  HISTOKT. 

For  many  years  several  species  of  the  genua  Sphenophonii  have  dam- 
aged- the  eoxn  crop  in  voriooa  parts  of  the  17Dit«d  States,  more  particn- 
liwly  at  the  Soatb,  where  they  are  all  known  as  "Bill-bugs."  Glover, 
in  his  1854  rex>ort,  spoke  of  their  injury  in  South  Gardliua,  Alabama^ 
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and  Afkaiisus,  aiid  ll};ured.  but  did  uut  dfteniiiite,  tliu  uiHM;ieM.  WuIhIi, 
in  18A7  (PraOieal  £ntomoloyi»t,  II,  117),  de.S(.-rib«»)  u  Mpccies  ii|,|iirink' 
tiiru  ill  New  York  as  S.  j«t,  but  nUiub  HiibtK-i)iiviitly  ])roved  t«  be  *'. 
vutptilu  of  Uiiler.  S.  umilptiUx  aUo  ogcui-k  in  tlie  Soiitli  and  West,  and 
is  uommon  in  Illiooix  and  Missouri.  It  has  also  bo«Mi  rewivHd  at  tbe 
Department  of  Agrivalture  from  Florida  and  Alabama,  S.  robuslim  from 
Boutb  UarolJDa,  and  i^.parwliii,from  Missouri,  all  as  iujurinu  corn. 

A  fifaon  acoouDt  wm  given  in  the  Department  report  for  1880  of  jjlpAe- 
nophonu  rolnatus  (called  8.  pertinaj^  by  our  predewsaor)  fi-oni  accnuiitw 
given  by  8.  M.  Robertson,  of  Dadeville,  Tallapoosa  County,  Alabama, 
and  of  S.  acttlptilia,  received  trom  South  Carolina.  In  1881,  mther  alarm- 
ing reports  being  received  from  parts  of  South  Carolina  ouucerning  tbe 
damage  done  by  "  Bill-bugs,"  we  sent  an  assistant  (Mr,  Howard)  to  inves- 
tigate the  injury.  The  larval  habits  of  all  the  above-mentioned  species 
of  Spheuopborus  have  heretofore  been  uoknovn.  Walsh  snrmised  that 
S.  teidptilis  would  be  found  to  breed  in  decaying  driftwood  washofi  by 
water,  die  adults  migrating  to  neighboring  cornfields,  and  aotoe  subse- 
quent facta  that  had  come  to  our  knowledge,  lent  weigivt  to  bie  byiwUie- 
sia  ao  Cu  as  this  particular  species  is  concerned. 

Before  proceeding  further  it  may  be  well  to  state  that  tbn  damage 
doBfl  by  all  these  apocies  is  principally  in  early  spring,  as  the  youBg 
com  appears  above  the  ground.  Stationing  themselves  at  ox  near  the 
snriaoe  of  the  ground  tbe  beetles  puncture  the  atalk  and  suck  the  saj), 
uther  kiUlni;  uie  com  of  tbe  hill  outright  or  dwarfing  it  so  ss  to  severely 
iajnre  it.  The  leaves  that  shoot  out  later  are  badly  ragged  by  tbeve 
punctores.  Wahh's  correspondent  stated  tliat  the  crop  of  many  fleltis* 
ID  CHiondaga  Coonty,  £few  York,  was  completely  destroyed,  and  Kir. 
Kobertson,  aa  quoteid  in  last  year's  report,  stated  that  S.  roiHistw>  was 
very  deetratitive  on  the  swamp-landa  near  the  TaUapoosa  £iver,  killing 
the  com  as  late  as  August. 

Tbe  foUowiDg  account  is  Ihim  Mr.  Howard's  report  of  observations: 

Tb«  BpedeB  tbniid  nesr  Co1iiinbia,S.  C,  is  8.  robvittu.  In  theflan  tat  lone  along  the 
bottom-lftDdji  of  Ibe  Conpnee  Hiver  mocli  tlaniBge  U  done  by  tne  adult  beetle  overy 
7Mr,  uidthe  com  not  Infroqnentljr  hM  to  be  re^aated  BeveT»l  tlmea  ai  the  earlier 
ptentingi  are  deatioyed.  The  beetles  are  fliHt  noticed  in  tbe  eprins  aiWr  the  coto  la 
well  np.  Statiouli^t  theinaelvea  at  tbe  base  of  tbe  stalk,  and  alao  buirotriiiK  noder 
the  BOr&ce  of  tbe  earth  aUghtl;,  they  pierce  the  etalk  and  kill  aitnj  planU  oatrlght, 
eth«n  liTing  to  grow  np  BtuiM«d  and  dwarfed. 

With  S.  aoWtpftHa,  In  ipite  of  the  damat^  it  haa  done,  tbe  ewliet  atagea  ramain 
nnlmowD,  Walati  aan^utg  tbat  tbe  larva  breoila  on  rotten  wood,  lo  situated  that 
it  ie  contlnnajly  waalwd  bj  water.  With  tliia  statement  in  my  miud  i  waa  prepared 
._   »__!.. i.  m..   ^.   ^   Spiganer,  of  Colnmbia,  who  infnnned  me  that 

bo  be  found  ia  tbe  onm,  bdt  a  couple  of  boon  in 
.  a  rit(bt,  id;  pteviooa  idea  havitiK  been  tbat  he  had 
Miiataken  tin  lura  of  CkUa  »aeAaralii  for  the  weevil  griib.  I  ecaruliad  a  tield  an  Mr. 
Spicener'a  pbutation,  which  waa  said  to  be  the  worst  imiut  in  the  wliole  neighborhood 
ior  DDgB,  for  aome  tinie  befom  finding  a  trace  of  the  beetle  in  aay  stage,  but  ut  last,  in 
»  defoNMd  atalk,  I  found  in  a  I^e  bnrrow,  about  at  tbe  aurfaoe  of  the  ground,  a 
fUl-BOWU  larr^  After  I  bad  learned  to  raoognLz«  the  peculiar  i^pearauce  of  the  in- 
feftM  ataUu  I  waa  enabled  to  eollect  the  larvte  quite  rapidly. 

lliej  #ere  preaent  at  thla  date  (Angust  1!0]  in  all  stAges  of  larval  developninnt,  but 
fhriiKireftbniidaDtly  as  foli-gronu  larrn.  A  few  were  nreeervpd  I  u  alcohol  and  tbn 
rentaindv  ftirwaidM  alive  to  the  Deportment,  bnt  all  died  oo  the  way.  Two  pn)in% 
wen  fbond  at  tbe  atsme  time;  one  wat  preeerred  in  aloohol  and  tbe  other  forwarded 
t«  the  Departnuwt.  The  beetle  itsued  on  the  way,  and  from  this  sperinien  we  \\it\ti 
beiin  ablB  ta.detBnnine  the  specie*.  Prom  an  examinatlonof  a  large  nnmbrr  of  injured 
stal&Hlt  Mema  evident  tbat  tbe  esg  is  laid  in  the  stalk  Juat  at  IhoHiirfaneof  theiEmiind, 
preferably  ami  oecafiinnal1;p  a  Itttle  below.  Tbe  younK  Inrvit,  halchliig,  work  usually 
downward,  and  maybe  t'onnd  at  almoet  any  age  in  tli;it  part  of  IbeMalk  from  which 
IhenoUsM^Vsaont.  A  fnw  specimfiia  wpn' fonnd  wliii'li  had  worked  upward  for 
a  frw  iochM  into  the  fliat  nectiou  of  tlio  stMlk  above  the  givund,  but  tbuoe  were  »U 
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Tory  Iarg«  iadividnals,  and  I  cnnclnde  that;  tbe  larva  only  borea  into  Uie  alalk  propn 
•A«T  IWTliig  consampcl  nil  avnitahle  pith  below  ground. 

The  pnp»  irere  both  fnnnd  tn  Cftvities  opposltf  the  first  Bnoken,  mrroimded  bj  ^- 
oremMit  compactly  pirwed  no  oh  to  form  ^  sort  of  oeU. 

WherBTer  the  larva  had  reached  its  fnll  Biv.e,  the  pith  of  tlie  etolk  waa  foond  oom- 
plet«Ij  eat«n  out  for  at  leant  live  inches.  Below  grouod  even  tbe  hard,  «xtarnal 
portloOB  of  the  stalk  were  eiiten  tlircitigli,  and  iu  one  instanne  everything  except  ttie 
lodtlets  had  disap]>eared,  and  the  stalk  Lild  fallen  to  tbe  KTonnd. 

In  a  great  msjority  of  instances  bat  a  single  larva  waa  lonml  in  a  stalk,  bnt  b  Aw 
caites  were  found  irbere  two  liirvip  were  at  work.  In  no  caae  had  on  ear  filled  on  ■ 
stalk  bored  by  this  larva.  Tbe  stalk  was  ofben  stunted  and  twisted,  and  the  lowor 
leaves  were  invariabif  brown  and  withered. 

In  the  field  wbich  Mr.  Howard  visited,  Dot  more  than  5  or  10  per  cent, 
of  the  stalks  had  been  damaged.  The  principal  ittjary  vas  done  early 
la  the  apring,  and  the  hills  then  killed  had  been  replanted. 

FBETENTIVE  MEASIIRBS. 

From  the  present  state  of  onr  knowledge  and  teom  the  fact  that  the  be«> 
ties  issne  in  the  fal],it  seems  probable  that  the  insect  hibernates-as  do  the 
otherCnrcnlionids,  in  the  beetle  state  and  in  the  stalk.  Both  Mr.  Spig- 
ener  and  his  son,  intelligent  men  and  good  observers,  state  this  to  be  the 
case.  The  remedy,  then,  of  cutting  stalks  in  iall  or  early  winter  and  of 
plowing  np  the  stubble  and  bnruing  it  is  very  Obvious. 

In  the  lowlands  where  the  Bill-bug  abounds,  the  Lepidopterous  borers 
are  unknown,  so  that  there  will  be  no  necessity  for.burning  more  thtts 
the-stobble,  which  should,  however,  be  cut  high,  at  least  6  inches  above 
*  gronnd,  to  insure  the  destruction  of  all. 

Mr.  Spigener  turns  his  poultry  into  the  com-fleld  in  spring,  bat  con- 
siders fbis  a  rather  dangepons  proceeding,  on  account  of  the  "remark- 
able grip"  of  the  Bill-bug;  he  has  seen  them  caose  chickens  great  dis- 
tress by  gripping  the  throat  as  they  attempt  to  swallow  them. 

The  testimony  of  Mr.  Spigener  just  given,  relative  to  the  hibernation 
of  the  adult  beetles  in  the  stalks,  is  corroborated  by  the  experience  of 
Mr.  8.  M.  Bobertson,  as  reported  to  (he  Department.  This  gentleman 
stated  that  upon  examining  the  stalks  during  the  winter  time  fully  50  per 
cent,  of  the  stalks  were  found  to  contain  the  beetles  in  the  tap-root,  aUve 
and  healthy^  notwithstanding  the  extreme  severity  of  the  wint^.  In 
one  field,  which  was  completely  under  water  fbr  six  days  during  January, 
they  were  found  to  be  as  abundant  and  apparently  as  healthy  as  in 
those  fields  which  remained  above  water.  With  regard  to  remedies, 
while  the  beetles  are  actuiilly  at  work  in  the  spring  npon  tlie  young 
com,  the  dusting  with  some  arsenical  poison,  such  as  Paris  gteen  or  Lon- 
don purple,  mixed  with  some  diluent  in  the  proportions  we  have  so  often 
indicated,  would  probably  be  efi'ective  in  destroying  many  beetles  while 
in  the  act  of  gnawing  their  way  into  the  stalks. 

With  reg^^  to  preventives,  a  most  perfect  one  will  be  found  as 
already  indicated  in  pulling  up  and  burning  the  stnbble  during  the 
winter,  or  preferably  as  early  as  possible  after  harvest.  With  refer- 
ence to  this  remedy  Glover  says :  "A  very  perceptible  decrease  of  the 
BiU-bng  has  been  observed  where  the  practice  of  burning  th^  roots  has 
been  followed,  and,  if  persevered  in,  mightnearly  eradicate  them  inttte 
conise  of  a  few  years." 

btruoturAIj  and  desobiptitb. 

The  distlDgiiishlng  generic  characters  of  Sphenm^Mrvt  may  be  briefly 
given  as  follows:  Side  pieces  of  metastemum  rattira  narrow;  ejumera 
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of  mesostemnm  externally  truncate  (not  acute);  &ont  cox»  aarrowly 
§epuated  by  the  proBteniam;  third  joint  of  the  hind  tarsi  either  gls- 
brooB  or  only  pubescent  at  the  sides.  A  peculiar  external  appearaoce 
■ill  render  the  geims  at  once  recognizable  to  the  experienced  eye,  while 
Ihe  nomerons  species  are  very  difficult  to  distinguish.  The  form  of  the 
tibia  and  tarsi  and  the  restiture  of  the  latter  hare  fhmished  excellent 
cha^cters  to  divide  the  genus  into  natural  groups.  That  to  which  onr 
spedes  belongs  is  characterized  as  follows:  Tibiae  all  rounded  (not 
truncate)  at  outer  apical  angle;  third  joint  of  bind  tarsi  conical  (not 
broadl}^  dilated^ ;  third  joint  of  auterior  and  middle  tarsi  feebly  dilated 
and  spongy  paoeecent  at  the  sides.*  Of  the  five  species  constituting 
this  group,  two  are  feasHy  known  by  the  third  olytral  interval  strongly 
elevated  at  baaal  third;  the  third  species  {S.  costipennis  Horn)  baa  the 
elytral  int^'vals  alternately  ^ubcostiform  in  their  entire  length,  and 
the  thoracic  smooth  lines  parallel  and  equal.  The  two  remaining  species, 
8.partinax  Oliv.  and  robuattu  Horn,  are  so  closely  allied  that  Dr.  Horn 
hlbsel^  in  describing  the  latter  species,  sayB:f  <*It  is  with  considerable 
dilBdenoe  that  I  venture  to  name  the  present  form."  S.pertinax  is  much 
more  common  thwi  robuatns,  and  has  long  since  been  known  as  greatly 
injnrions  to  com,  thongh  its  earlier  states  have  never  been  described. 
Tbt  differences  between  the  two  are  very  slight  indeed,  and  hardly  en- 
titled to  si>eeific  value ;  in  pertiTuix  the  median  thoracic  vitta  is  'more 
suddenly  dilated  and  more  narrowed  toward  the  base,  the  elytjal  inter- 
rals  feebly  alternating  in  width  and  oonvexity,  while  in  robvsUia  they  are 
equal 

Omitting  characters  of  minor  importance,  and  those  peculiar  to  the 
group  (already  mentioned  above),  we  would  give  the  following  short 
diagnosiB  of  our  species: 

SPHKMoraosrB  BOBUSTua. — Imaqo. — B1»ok,  moderatelir  ahining  beneath,  upper  but- 
Uoe  coTered  witb  ochraoiu  snbeenceoiu  exudation  (whicL,  hotreTer,  ia  very  easily 
rnbbed  off,  the  beetle  then  Bpoeoringof  a<ltrt;-btack  color);  tliorax  with  three  feeble, 
nmotfa,  limgitndlDBl  vittn  or  Dneqnal  width,  the  iutennedlate  one  feebly  dilat«d  at 
middle  and  attaining  the  bMe  with  itabnMdeiHWterior  end;  elytra  finely  etiiate,  tite 
iatvrala  fla^  nbeqaal,  not  altematiiig  in  widu  and  convexity. 

I«n«.— Lagth  IS-™;  color, dingy  white;  head  oheatDot-brown,  with  ibnryittv 
of  palet  oohff,  two  upon  the  occiput,  coDTerging  towards  the  baae,  and  one  along 
cacb  latenl  marglu j  trophi  very  dark,  olypeua  palei;  body  Aisifonn,  atrongly  onTved, 
ivriltng  Tantruy  mm  tha  thiid  abdonunal  joint  poetorioriy,  lUghtly  reonrved  and 
nindea  at  anal  extieinit)>.  Head  large,  oblong,  obtQedy  angnlate  at  baae,  ainnately 
nanowed  an Wiorly ;  frontal  margiii  with  a  ahailow  emaigination  between  the  tnan- 
diblea ;  npper  anrbee  wiUi  a  median  ohannel,  the  oooipitol  portion  deeply  inoiaed,  with 
raiaed  edna,  conttnnlne  aa  a  abaHow  impreaeed  line  to  the  middle  of  the  front;  on 
ri&ta  aide  an  engraVM  line,  oonuDeneing  npon  the  vertex,  beoominff  deeper  after 
cnadnx  the  brwioh«  of  the  Y-ahtore,  and  terminating  at  the  frtmtu  margin  in  a 
briade-bearingdepiearion:  ftont with foor additional brirtle-bearingdeprewioiia;  aldea 
and  vertex  with  aeveral  long  briatlea  arising  in  depreaaionaj  antwmm  mdimentaij, 
oocapjing  minate  pita  on  the  firoDtal  margin  at  the  middle  of  the  baae  of  mandiblea; 
ocelli  a  anigle  pialr,  viaible  only  aa  tranatncent  apota  upon  the  anterior  face  of  Uie 
thick«Dad  VMital  margin,  ontdde  of  and  cloa^  oontigoons  to  tlie  ontouue  fnnn  whieb 
thoyare  aaparated  by  tlie  btonchea  of  the  X-aatnre,  a  few  pigment  oeOa  obaoar«Iy 
riaflile  beneath  the  anifoce ;  clypeoa  flree,  tcansvetae,  trapezoidal,  with  fUnt  impreeaiona 
along  the  baae  and  at  thende*;  labmm  amall,  elliptical,  beanDg'apineaandbTiatlea, 
a  (bpow  aaeb  aide  e<  the  midue,  forming  three  ndgea,  ao  tliat  the  orxan,  when  de- 
S«ated«  i^tpean  three^bed ;  mandlUea  atont,  trianndar,  vnaimed,  with  an  obaolete 
longitudutal  fmrow  on  the  oitt«r  face ;.  nioxilln  aton^  canl  inal  piece  transvene,  baaal 
pieeeelongate,  bearing  apalpna  of  two  abort  Joints,  and  a  mnall  rcanded  lobe,  fhriiiahed 

'For  the  olaaaiflcatlon  and  qyetematic  a 
we  refer  the  reader  to  tba  foliawicgpap 
lDwvMp«  of  a*  Curea^nidas  of  Om  V.  a. 
and  I^.  J.  L.  L«  Conta  '      ~     "' 
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ftt  tip  with  kbnutiof  aplnrliun,  th«]ob«ootio«aledbf  tbelftbiumilaUiuncOfuusting 
of  •  Ivse  trikaanlar  msDtuin,  exoarate  beoeAth,  and  a  hurtato  patpiger,  with  a  deep 
raedian  ohauQef;  labial  palpi  uiTcigeut.  teparaUicl  by  tbo  lienJa,  of  two  joints  mbMja^ 
jfa  leugrth;  If giila  repreBented  b;  a  prominent  rounded  lobe,  oenBelj  clliate  on  the  Dni]«c 
Muface.  Tboraeto  jolit"  separated  above  by  tmureFse  folds ;  the  flnt  wider,  eovared 
^tovehy.akansTeTse,  thinly  ohitinoTU  plate;  the  twofoUowingsimilu  tvtheabdbni- 
inat  Joints ;  altdominal  Joints  fbrminK  on  the  doranm  nairow  transverse  folds,  separated 
by  two  wider  folds,  the  antarior  foM  attpinini  the  ventral  suifuie,  the  second  fold 
confined  to  the  dorium,  eighth  and  ninth  sbdumLnal  joints  loneer,  excavate  above, 
wlthoat  doiBal  folds;  beneath,  the  first  three  Joiataoontraeted,  uieaaoceedlns  Joints 
enlarged,  the  tmnlnal  Joint  broadly  rounded,  with  anal  opening  apon  a  fMd  M  iu 
base;  mdesof  each  joint  presenting  unnieroiislotigltndinal  folds;  stigmata Teiy  large, 
nine  pairs;  theSntoatheanteriormai^nof  the  prothoraX,  low  down  npon^he  sides; 
tite  remainder  npon  the  sides  of  the  first  eight  abdominal  Joints,  above  the  lateral 
prnminenoBS,  bealntting  npon  tbe  flnt  Joint  at  the  middle  of  the  side  and  gradnaUy 
rifling  to  adorsM  poeilJoii  npon  the  eighth  Joint;  tharaoioand  iMt  abdominal  pairs 
larse.oval;  the  intermediate  pairs  smaller,  elliptical ;  all  with  ohitinons  margins  uf 
daA-browii  color.  The  noticeable  featores  of  this  larva  are  its  cephalic  vitta,  and 
oonspteBODS  aplraalea. 

The  larva  oftbeoloMly  allied  Rhodobamut  IS-punelal^  Vl.  (uDdeMribed]hasamcpre 
steDdarfbim;  theansl  segment  is  prolnberont,  armed  with  two  blant  terminal  qjiitea; 
tbe  head  Is  broadly  ronnded,  not  vlttate,  mandibles  bidentale,  Ijgala  eiuarglnate,  not 
cillnte;  the  ooelU  occnpytbe  same  relative  portions  upon  the  front  tnaigln  as  in 
Sphennk&ni,  bnt  at«  larger,  convex,  lentfontar,  with  pfement  spots  plalnlj'  viaIM« 
beneath.  In  aL  other  respects  the  two  lams  asree  wry  oMaely,  even  to  the  Mds  of 
the  body-J<Ants  and  position  of  occipital  depiessTona  aitd  bristles. 

The  larva  of  Mtnchopkonu  ZimmwmtHui  Fabr.  (Candfcze,  Hlqt.  des  Mftam.  de  q. 
Coldopt.  Exot,,  p.  61,  PI.  IV,  Fig.  I)  agrees  In  general  fono  of  body  and  trophi,  but  the 
mentnm  is  qnat&angulsr,  the  IiAnun  distinotlv  trilobed,  and  the  abdomiiutl  spiraolea 
wanting.    (See  Horn^-Trans.  Am.  Ent.  800.  Til,  p.  89.) 

Pspa. — Average  length,  17  millimeters.  Stout,  raslram  reaohins  between  flnt  pair 
of  tarsL  Ant«nnw,  bnt  ^htly  elbowed  and  reaching  not  qnlte  to  bead  of  anterior 
femora  and  tibic  Eveascaroelf  discernible;  face  with  thrae  pairs  of  uiallow  tnber- 
ctes,  the  basal  pair  toe  largest,  and  each  giving  rise  to  a  sUn.  brown  hair.  CHber 
minnte  pitiferons  tubercles,  especially  near  the  poetecior  dorsal  Wder  of  the  abdoml- 
n^  Jolnte,  being  very  stout  on  the  pre-anal  Join^  cc  pygldinm,  whem  thqy  fima  two 
sariea  «f  (inadilaantate  ildgea. 


THE  SMALLBE  COBy  STALK-BOBBB. 

{Panpelia  llffnotdla  Zeller.) 

Order  Lbpidopteka;  feaiily  Phtcid^s. 

[Plate  Til,  Fig  3.] 

PAST  HIBTOBT. 

This  Dew  com  pest  vas  flret  received  by  as  !□  tbe  latter  part  of  Jnly 
from  Hr.  A.  0.  Walker,  of  Bichmond  Coanty,  Oeorgia,  throagh  the 
oommiaHioner  of  agricaltnre  of  that  State.  Mr.  Walker  stated  that 
the  loBect  was  doing  great  damage  to  both  yonng  and  old  com,  and 
that  on  ten  acres  of  com  he  had  juet  gathered  two  wan>n-loads  of  stalka 
whtoh  had  fallen  to  tbe  ground  froi^  the  work  of  this  insect  at  the  roots. 

Id  the  latter  part  of  Angnst  we  sent  Hr.  Howanl  to  stody  it  at  At- 
lanta, Oa.  and  Colombia,  8.  C,  and  in  September  and  Octobfn'  it  wbb 
studied  at  Atlanta  by  Prof.  Barnard. 

AccoontB  differ  slightly  as  to  tbe  length  of  time  for  which  tills  pest 
has  been  known  in  Bouth  Carolina  and  Georgia,  but  none  plat*  it  far- 
ther back  than  187S.  It  seems  to  have  appeitrcfl  first  in  Xortlit-rn 
Georgia,  and  iu  the  latter  part  of  18S1  it  was  foaud  as  £vr  north  as 
Chapel  Hni,  X.  0.,  by  Prof.  J.  A.  Holmes,  of  the  State  nnireni^  at 
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that  fdace.  80  far  we  have  only  reoeived  it  from  the  three  States  of 
North  and  Booth  Oarolina  and  Georgia.  It  ie  remarkable  that  an  iu- 
Kect  so  ntimefons  and  deetmutive  as  Uiie  proved  to  be  ia  those  part»  of 
tb«  Booth  moitioned  sbonld  have  remainetl  hitlierto  unreooratitl,  aud 
this  and  similar  irroptionB  of  iqjnrioas  ipseuttt,  uob  observed  or  iiHX)rd^ 
befiuv,  has  led  us  to  some  speculatJons  a«  to  their  meauiug." 

HABITS  Aim  ITATURAI.  mSHOBY. 

While  chiefly  IqjnrioiiB  to  yonng  com,  destroying  many  stalks. aud 
neosBBitating  the  replantiDg  of  many  hiUa,  the  Smaller  stalk-txHer  works 
throaghoat  the  entire  summer  and  fUtl,  and,  as  late  as  October,  cuts  the 
toughened  stalks  of  the  late  oom  to  snoh  an  extent  that  they  are  ea«i]y 
blown  to  the  groond,  and  the  ears  are  often  rendered  uselef^  by  cou- 
tact  with  the  wet  earth.  The  principal  work  of  the  borers  is  done  at 
the  Hni&ioe  of  the  gnmnd,  although  they  are  often  found  just  above  or 
below  this  point.  They  bore  through  the  stalk  in  every  direction,  some- 
times entii«ly  severing  it,  more  ott^  weakening  it,  so  that  the  slightest 
goat  of  wind  blows  it  to  the  ground.  Ffom  six  to  fifteen  of  the  larvte 
are  nsoally  fbimd  in  a  single  stalk.  The  borers  are  extremely  active, 
and  retreat  with  great  rapidity  into  their  burrows  upon  the  slightest 


Their  operationa  on  the  atalk  when  yoang  are  principally  below  the 
surfiuse,  their  attacks  beingoou&ned  to  the  outer  crust,  wliich  they  some- 
times completely  girdle.  Iliey  generally  commence  to  work  between  the 
notlet^  whereby  tfae^eare  also  often  girdled  and  die  in  coose^^uenoe ; 
this  iunry  to  the  outer  snrface  of  the  root-stalk  extends,  occasionally, 
as  for  down  as  the  depth  of  two  ifaches.  After  the  worm  has  attained 
aboat  half  its  size  it  bores  into  the  stalk,  also  below  Che  surface,  gene- 
nUy  above  and  very  close  to  one  of  the  rootlete,  in  a  more  or  less 
stndgtat  line,  until  it  reaches  the  opposite  hard  parts,  or  it  works  gradu- 
ally upwards,  widening  the  channel  more  uid  more,  until  sometimes 
there  is  formed  a  large  cavity,  leaving  only  the  rind  of  the  stalk  un- 
toacii«d.  The  nearly  fbll-grown  larva  seems  to  prefer  to  work  just 
above  the  surface  of  the  ground,  and  m^  often  be  found  in  company 
with  the  larva  of  IHatraa  laechari  (Fabr.).  When  ready  to  transform, 
it  lefves  (he  stalk  and  spins  a  delicate,  though  tough,  white,  oval, 
somewhat  flattened  cocoon,  which  is  completely  coverra  with  earth  m 
excremental  peUets.  It  Isnsoally  found  in  a  eliallow  depression  on  the 
Burfikqa  of  tiiQ  gionnd,  so  that  it  is  extremely  difficult  to  distinguish  it 
&om  its  suTKHindliigB. 

The  moth  issues  m  about  tea  days  afier  the  larva  has  transformed  to 
papa.  It  has  the  slsgn^  habit  of  feigning  death,  and  is  not  readijy 
disturbed.  The  com  or  other  object  upon  which  it  may  be  resting  &m 
be  handled  quite  roughly,  oaA  it  ev^  allows- itself  to  be  touched,  wheu 
it  will  either  remain  in  position,  or  will  only  move  for  a  short  distance, 
and  will  rarely  attempt  to  fly.  u,  however,  the  corn  on  vhich  it  rests 
be  shaken  too  suddenly,  it  will  drop  to  the  ^und,  draw  the  legs  and 
autennte  close  to  the  body,  and  will  remain  \a  this  position  motionless 
for  a  considerable  length  of  time,  even  If  quite  roughly  moved  about. 
It  rests  in  an  upright  position  with  the  wings  close  to  the  body  with 
tbeir  tips  on  the  oomj  the  antennn  ue  laid  backward  on  the  dorsom 
aad  are  not  readily  seen.    Ita  flight  isqnlte  swift  but  of  short  duration. 

This  insect  appears  to  beat  least  two^rooded  in  the  Southern  States, 

*S(«  "N«w  InBooW  Injnrioua  to  Agrioultim."  Am.  A'at.,  Feb..  188S,  p.  161:  FmOt 
ia.  AM.  ^T.  So..  V  A  XU. 
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as  the  first  moth  was  bred  Aagnst  4, 1881,  and  tiie  moths  vere  contiua- 
Edly  iBsoing  as  late  as  January  31, 1882.  Doring  this  time  larrfe  were 
oocadonally  noticed  ccawling  aboD%  and  one  spedmen  which  was  not 
yet  qttit&  folly  grown  was  seen  as  late  as  January  25.  This  individnal 
belonnd  to  a  lot  of  larvte  collected  October  28, 1881,  and  it  would  ap- 
pear ^m  these  obeervatiooB  that  the  insect  in  its  natural  habitat  hib«- 
nates  in  all  three  states,  as  larva,  pupa,  and  adult. 


It  wQI  be  impossible  to  find  a  perfect  preventive  for  the  damafte  done 
by  this  insect,  since  it  hibernates,  as  we  have  jast  stated,  iu  all  three 
states  of  larva,  pupa,  and  adult.  It  seems  extremely  probable,  how- 
ever, that  the  use  of  the  same  remedy  recommended  for  the  "Bili-buf!,'' 
namely,  plowing  up  and  burning  the  stubble,  will  greatly  reduce  the 
numbers  of  the  worms.  The  earlier  this  is  done  the  m<H»  effiactnal  will 
it  prove. 

nOHENOLiiTORE  ANV  OHiJBACTEBS  OF  HOTH. 

PempeUa  lignas^ia'  was  originally  described  by  Zeller  in  Ida.  1848, 
pa^  ^3,  but  this  description  is  inaccessible  to  us.  His  short  (diarau- 
tenzation  of  the  species,  however,  in  his  BeitrSge  zur  Kenutniss  d.  Nord- 
amerikanischen  !Nachi£ftlter,  corresponds  so  exactly  with  the  more  topi- 
cal forms  of  our  Corn-stalk  borer,  that  until  further  light  is  thrown  npon 
the  subject  we  mnst  consider  them  identical.t 

The  speciea  is,  however,  very  variable.  With  the  male  the  middle  of 
the  front  wings  is  usually  pale  grayish-yellow,  growing  darker  in  nuay 
individuHls.  Around  this  light  center  is  a  brown  border,  intermixed  iu 
many  specimens  witli  grayish  scales.  In  one  specimeu  the  £ront  wingn 
are  of  a  nearly  uniform  gray.  The  hind  wings  are  semi-transparent,  and 
the  under  side  of  the  front  wings  is  dusky.  With  the  femtde  the  front 
wings  arp  often  black  with  purplish  reflections,  varying  to  a  light 
redmsh-ljrowu,  shaded  with  gray. 

The  month  parts  of  the  male  merit  description.  The  maxiUary  palpi 
are  thoee-jointed ;  joint  I,  long  and  slender ;  joint  2,  idiort,  stont,  aud 
shaped  somewhat  like  an  acorn ;  joint  3,  slender,  curved ;  jirints  2  and 
3  covered  on  the  inner  side  witii  vety  long  ferruginons  hairs.  The  la- 
Ual  palpi  are  also  three-jointed  j  joint  1,  short;  joint  2,  fimr  tinaes  as 
lon^  as  joint  1,  concave  on  its  inner  side  and  flexible,  inclosing  in  its 
cavity  when  at  rest  the  entire  maxillary  palpns,  so  that  even  the^tip  of 
the  Ibng  tuft  of  hairs  is  rarely  seen;  joint  3,  mlnnte.  Joints  2-8  of  the 
antenuEBform  a-curve  and  are  fbmisbed  with  long  hairs,  so  that  the  whole 
appears  as  a  single  laterally  compressed  and  tufted  joint  (See  Plate 
VII,  Pig.  3.)  . 

In  the  female  t^e  mamillary  palpi  are  very  small  and  consist  of 
but  a  single  tufted  joint,  and  the  labial  palpi  and  antennse  are  simple. 

The  range  of  the  species  is  great,  and  Zeller  records  it  from  Oan^ina, 
Texas,  Columbia,  Brazil,  Eud  Patagonia. 

DBSOBIPTITE. 


^     « this  «>■  in  type  Pzotemoi  Zeller  has  ooiroboniMI  th*  d 
qpednetts  oent  Mm, 
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tioM  Almoat  irhito,  ohuiging  later  to  ■  d*rk  Knmiih  or  pnxpljih  twoira.  Haaddftrk 
bron-ii  and  higbl  j  poliBhed,  somewLst  •mailer  tiuui  the  firat  thoracio  segment  iuM 
wbicb  It  Okn  be  i-artially  dnwn ;  cervical  nliiald  blaok,  polished,  witli  a  pale  median 
lu»,ita  fnmt  laar^n  p«1e  fiieanish  white  ^abdominal  Regments,  eaoli  witii  a  traoa- 
TWMwriiikieMenaiitapaateiiortliiid,  whiehiaeitherof  aroddi^  orpuipliahoolor; 
the  aiitArUir  tRo-th^da  of  all  wsnenU  Ten  pale  or  almost  white  and  mariied  with  9 
nddishoi  pvipUah  iDnsltDdinalTinea :  anal  aldeld  dosky,  with  a  few  indijitiiiDt  darker 
■poto  alou  ftont  margin ;  viintet  eitlier  light  or  ilark-blaiah  groen ;  lege  piia,  with 
a  faint  blnieh-gruen  tQge. 
"-  -t. — tjcugth,  from  !)  to 

le  stiginata  brown ;  the  dorsal  line 
tyfMaek,  Urgej  ]"  '     "  *      ' 


The  domm  of  abdomiiial  eegmente  with  fine  tinpTMeed  punctnraa,  Tentral  eorfiKe 

—'^'--  "-  *-' ' '-•    — ■' — "^  - '    r,  BlightlyniiuidedciioBUrFECitecAloci, 

ih  8  line  slender  apinee,  havug  tbeii 


A  doreallr 


MMwth;  tip  blontlj  TouBded  doreallr  with  ft  low,  Blightlymiuided  cinmUr  pndeatloci, 


THB  BOLZi-WOBM  UJUM  OOBN-WOBM. 

IStUothtM  amigtra  Hflbn.) 

Order  LspmoPTSBA ;  famW.j'SoavutOM. 

[Plate  I  and  Plate  XII,  Fig.  1.] 

mjlTBT  TO  OOBN  IN  1881. 

Ae  antnmn  of  1881  was  rather  remarkable  Ic  eeonomle  eotomo1(^7 
from  the  exeoaaive  Iqjnry  to  oom  in  the  more  umrthem  States  by  this 
insect.  The  apecdflB  le  one  of  the  moat  widespread  and  injuriooB  of  the 
ftnnen^  pettta,  and,  as  we  have  treated  of  it  rather  fuWJ  in  the  fcrth- 
comiog  foortii  report  of  the  United  States  Bntomologioal  Oonnnission' 
as  an  enemy  to  the  cotton  planti'we  repeat  in  advance  wItm  we  have 
there  ftaid  npon  fta  fbod-plutt%  other  than  eottoo,  and  add  a  report  of 
obserrationB  apon  it  made  nnder  ceat  direoticm  l^  Jndge  Lawrenoe  Jotin- 
BOD,  of  Holly  Springs,  Hiss.  We  also  reproduce  a  c<riored  plate  pre- 
pared for  the  OommiBsion  report. 

TOOD-PI,A.KTB  OTHKB  THAK  COTTOH. 

GORIT. — ^It  has  tor  some  time  been  supposed  that  t^e  first  ocoaaion  on 
wlrioh  attention  was  poblidy  otdled  to  the  fhct  of  the  identity  of  tlie 
BoU<wonn  and  the  Corn-worm  was  fn  Mr.  Glover's  report  npon  cotton 
insects,  pnblisfaed  in  the  Patent  Office  A^cnltnral  Beporl  -for  1854, 
where  he  gim  the  credit  to  Col.  B.  A.  Soraby,  of  Colntnbas,  Miss.,  iu 
the  following  words: 

Thet*  ia  a  atrikins  aimllaritv  betweeo  the  Boll-wonii  and  the  Cora-worm  in  np- 
praianee,  fooit,  and  neliirs,  botn  In  thd  cateinillar  and  perfect  stnte,  whklt  leads  to 
the  ntppoeltioii  that  the  Boll-wonu  may  be  tne  young  nf  the  Corn-worm  uof b,  and 
the^n  dopodtad  oi  the  ycong  bolls  as  the  nenrert  sabstitnte  for  gMon  eoni,  and 

EUeed^e*  theo)  oily  when  the  oon  baa  beoome  too  old  and  hard  fbr  tMr  fbod.  CoL 
.  A.  Sonby,  of  Colnmliiu,  Miss.,  has  bred  lioth  inaects  and  deolares  bhem  to  bo  the 
nine;  and,  moreover,  when,  arcordiiig  to  liis  advlue,  tbe  cnra  \va«  oarefnily  womiud 
I'D  rwo  or  three  plsntntlonn  tbe  Boll-wurmt  did  not  make  their  appearanoetbat  seaaou 
OD  the  cotton,  not  wlthstandiitgon  Deighbcviog  plMitationa  they  oommit  great  ravages. 

It  is  naturally  desirable  that  ao  important  a  discovery  as  this  sbonld 

be  rightly  creditadj  and  it  was  therefore  with  considerable  interest  that 

we  rout  the  foUowmg  paragraph  in  the  article  on  the  Boll-worm  in  tbe 

10  AO 
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The  other  day  I  posBed  s  large  field  of  pi 
were  Tliible  Tipon  Blmoflt  erery  stalli.    Thm  b  ._.,._. 

ing  through  tlie  learea  whUe  they  were  fouled  aroaud,the  BtamiiiBta  flowBra  befiiM 
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Am^iriean  OtOlon  Planter  for  Jnly,  18B0,  by  Mr.  J.  W.  Boddie,  of  Jack-  ' 
Bon,  tiiBS.,  from  wUch  we  have  already  quoted: 

TUb  iiWBot  is  an  hioibbIj  in  the  iMtofkl  biatoiy  of  ininet*,  far  it  !■  muob  mora  d»- 
ttrnBtive  (o  tiie  plant,  cMton  {Otttpinm),  for  wbish  it  was  oaTBt  nwda,  Uuw  to  the 
ono  t»  wbinh  It  natundl;  belonn,  oom  (Zia  Moyi). 

If  I  am  right  in  my  MippaslUon,  tbia  inaaat  la  the  ofttMiiillBE  we  flod  in  the  end  t4 
•an  of  eon,  eating  tbe  «ilk  and  amna  little  of  tfaa  oon.    Tliia  inaeat  ta  at  the  N«t^  ai    ' 
well  aa  at  the  South— in  fact  it  i«  wherever  the  com  growi  and  will  nerac  dapndata 
on  ib*  oottcm  plant  htb  thmngh  neoesity. 

The  aane  fact  of  tbe  identity  of  the  two  iasects  was  sabscgnently  inde- 
pendeiitly  provea  and  pablished  by  Dr.  J.  H.  ZimmennaD  iu  tlie  Am«r- 
teem  Ctrtton  PlantA-  ft)r  185S,  Mr.  S,  Banderson,  in  the  ume  jonrnal,  for 
18Jra,and  by  the  writer,  in  1864,  In  the  Prairie  Farmer  AnnuHt.  "Hie  first 
time  Mr.  Glover  expreaaed  bis  belief  in  this  identity  was  also  in  1864, 
the  previous  demonstratoni  all  having  been  Sonthern  planters. 

Snffleieut  has  already  been  said  in  tbe  introduction  conoeming  the  de- 
BtmctivenesB  of  tbe  Boll-vonn  to  corn,  and  there  remsdns  to  discuss  here 
onljf  its  methods  of  work.  In  the  North  there  are  normally  two  broods 
which  feed  upon  com  and  ezoeptionaUy  three.  The  flret  brood  occa- 
sionally makes  its  appearance  early  enough  to  feed  upon  the  staminale 
flowers,  or  "tassels,"  lieforo  the  ears  are  fonned.  iBstAncee  of  this  are 
recorded  by  Mrs.  Mary  Treat,  of  Vineland,  N.  J.,  who  writes  to  the 
Aneriean  Eniomolegiet,  August  35, 1869,  as  follows: 

he  other  day  I  posBed  s  large  field 
■e  Tliible  Tipon  Bmioflt  erery  stalli. 

^  throngh  tlie  learea  whUe  they  wei 
tbe  awa  had  hegun  t»  nake  their  appoaranoa. 

It  iB  probably  the  Beoond  brood  which  attracts  the  most  attentioii  and 
does  the  most  damtme.  '  In  Angost  and  September  tM  iofested  Selds 
begin  to  present  a  sorry  sight.  Many  of  the  h  oaks  ar*  Men  to  b6  piereed 
'  by  oireolar  hcd^  and  apou  opening,  the  grain  is  iSrand  to  be  eaten  iu 
fiumws,  principMly  at  the  outer  end'  of  the  esr.  If  tbe  work  hM  been 
done  befbM  tJie  kernel  has  set  or  hardened,  the  milky  juioe  will  have 
ended  and  smeaired  the  end  of  tits  ear,  vbeo  m<Ai  soon  foraia  upon  it, 
otber  tneeote  wmrk  their  way  in  and  feed  up4«  it,  and  the  whole  eu  soon 
preeentB  ft  disgusting  'appearance. 

Barely  more  than  one  full-grown  worm  is  found  iu  the  ear  at  the  same 
time,  tbongh  frequently  aevem  of  dUforent  sixes  are  to  be  seen.  In  tbe 
oonrseof  its  growth  tbe  worm  by  no  means  confines  itself  to  a  single  ear. 
As  tbe  whim  Beises  him,  or  ae  the  flavor  of  one  earinlls  npon  hto  deli- 
cate Bjqwtite,  he  leaves  it  and  enters  another  either  upon  the  swne  oi 
ao  a^oining' stalk.  The  Journey  from  one  to  anotiwr  ie  made  iu  the 
night,  and  the  new  ear  is  nsuolly  entered  by  a  cirealsr  hole  hattd 
tbnmgh  BOBie  part  of  tbe  bosk ;  so  ttiac  tftw  mere  preBenee  of  a  hide  in 
the  husk  does  not,  as  is  thougtit  by  many,  neceasai^  imply  that  the 
worm  has  left  the  ear  to  transform. 

Prom  tbe  first  to  the  Ia«t  of  September  the  worms  of  this  eeoond 
brood  bore  ont  tJsroogh  the  husks  and  enter  tbe  ground  to  transfiMm, 
those  pupating  first  freqaeotly,  in  warm  seasons  in  tbe  more  awthem 
locabties,  and  always,  we  believe,  in  tbe  latitude  o1  South  niinotB,  Mis- 
souri, and  Tlrginia,  giving  rise  to  a  third  brood,  which  feeds  ixpaa  tbe 
hardened  corn  if  more  congenial  food  Is  not  at  hand. 

It  was  formerly  thought  that  tbe  efforte  oT  tbe  worm  on  own  vera 
confined  to  the  tender  and  milky  ears.  In  foct  we  stated  (Ameriean 
^ntomoloaist,  1, 1860,  p.  212)  that— 

n  bard  com,  and  it  !•  oaaaU}  faIl.(TOwn  wbaa  tba  katiuli 
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lo.lSTO,  howerer,  vo  ecHreoted  thia  idea  in  the  following  words  («ee 
Tiiint  MiBduori  Entomologieal  Report,  1870,  p.  1(M): 

I  WM  rnnuerhr  c^  th»  opiDlnn  tkitt  thJR  w«fm  otmld  Bot  1It«  on  hard  aan,  uidit  on- 
tiiiily  dooa  Kanwallt  dkappear  bofcre  »b«  can  ftiUy  ripm^  bat  Uat  Oil  Mr,  J«bm 
HukMW,  ar  Saint  L«aU  hruHglit  iw,  m  l«te  m  Ihe  IsttSF  put  of  October,  bom  ft 


uinlng  from  one  to  Bt«  wdtdib  of  Alfl%mit  aliM,  anbalrtlDg  Mi4  floarhhtng  npon  ttt* 
bardkwBd*. 

Prof.  E.  W.  CInypoIc,  of  Antloch  College,  Yellow  Springs,  Ohio,  also 
called  attentioD  to  the  same  fkct  in  the  ^November,  1880,  nmnber  of  the 
American  EntoJnologUt.     He  atiyB: 

la  sattiiw  mg  owa  (wn  jMlenU;  J  foand  m»ny  speoimens  of  tbia  iunot,  uid  Uiere 
noir  lin  befuie  raoitD  e«ra1iuo«t  noinJurBd  AndueaiWdrr,  tbekemeli  belsK  too  hard 
lo  jieM  to  tbe  nflll,  Bail  full  of  meat  wben  broken,  in  lAloh  U  sn  nlmoat  nill-grawn 
nnn  MgMed  ta  eatlnir  tbaa*  liMd  gratm  ■  *  •  I^tar.  I  hava  «■  Ut«  aa  tba 
&M  ««A  c2  tbto  Month  (Ootoibar)  fouad  mall  Ctaa-voraa,  aot  hwk  Iban  half  on 
iaeb  Inf .diumadii)  Mtinc  tbe  Tip»  e«ra  of  corn,  and  I  can  add  irom  experieaot  that 
ibeae  null  vamH  coa  Iiite  sh«rplj. 

I^at  faU  (1881),  in  t^kovidiitty  of  Oanton,  HI.,  Pro£  Barnard  observed 
that  mooh  dania^  was  done  to  late  corn,  over  two-thirds  of  t^  ears 
harroitol  baTing  oont^ned  one  or  more  worms.  Live  worms  were 
fomtd  ia  tbe  «ws  np  to  th«  time  of  baslong,  in  the  latter  part  of  Octo- 
ber, feeding  np«D  the  bard  keniels.  The  ears  thus  damaged  exhibited 
OD  hnskiDg  many  shallow  grooves  through  tho  tops  of  the  IterBeU,  which 
seemed,  indeed,  the  fovtmte  mode  of  work  of  the  worma ;  but  ocooaion- 
aUy  a  aiacl*  bemel  would  be  eaten  down  to  the  cob.  Ther«,  as  elae- 
vbere,  nUdew  bad  served  to  greatly  iuereasa  the  damage  done  by  the 

VOTB. 

In  the  Southem  States  there  are  always  three  broo<lB  of  tho  worm 
upou  oon),  the  lat«x  broods  preferriDg  the  tender  cotU>u  bolls  to  the 
tongb  oom.  The  motho  ia  early  spring  lay  their  eega  uu  the  leaves  of 
tlieoom,  aud  the  oewly-Uatclied  larvie  begin  feeding  at  outse  ou  the 
HpoCof  Uieur  blrtb.  By  these  young  larvte  many  irregular  holes  are 
eiten  thnmgb  the  tender  leaves,  giving  them,  tts  baa  beau  well  aaid,  tlie 
appaannee  <tf  biKving  been  riddled  by  a  charge  of  email  shot.  In  this 
nuuuMr  ttiey  feed  for  some  time,  graduallj'  working  their  wuy  downvrartl 
JDto  the  ebwth  of  tite  lea^  and  finally  reaohing  the  oIoBely'roUed  ter- 
miul  bod*  into  wblob  tbiiy  bore  and  nuuaiu  feeding  until  thtty  attain 
their  foil  crowth,  wbea  tlwy  guaw  directly  outwards  and,  crawling  into 
the  gionad,  tnuwfonn  to  paps. 

The  eggs  of  tiie  second  bioodare  laid  upon  the  leaves  and  upon  the 
Mbeatba  of  tiie  taaBote  about  the  lat  of  June.  I'hu  wormu  ft^d,  a*  be- 
fore, apon  Uie  leaves  at  flrwt,  upon  tho  tati«>ls,  and  later,  ma  they  an- 
proaob  fall  growth,  they  are  to  be  fouud  feeding  upon  the  keiueU,  «ilk, 
aud  oob  of  the  Cormieg  ears. 

'fho  third  brood,  eommenoing  shortly  after  the  1st  of  July,  may  be 
imupared  in  its  destrnotiveuees  to  the  second  brood  at  the  nort'i.  It  is 
very  uouerotts,  and  is  the  last  brood  which  iujuics  com  to  any  extent. 
Tlie  eggs  are  laid  upon  the  end  of  the  husk,  or  ainoogHt  the  »jlk,  and 
the  wome  work  in  the  manaer  previously  described,  occasionally  piert:- 
iug  the  hatk.  oad  migratiug  from  one  ear  to  another,  although  thu  ten- 
dency to  do  this  is  much  less  when  the  ears  are  tender  than  after  (he 
grains  have  began  to  liarden.  The  worms  of  tliis  bi'ood  impate  in  the 
u«ual  way,  ana  thoee  of  the  next  betake  themselves  almost  exclusively 
to  cotton.  OooBsionolly  a  worm  is  found  working  in  the  ears  of  bardenotl 
com  in  close  proximit:)'  to  a  cotton-field,  but  it  is  a  comparatively  rarq 
owunence. 
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Tomato. — ^Perhaps  next  in  importance  to  the  damage  done  to  cotton 
and  com  comes  tliat  done  to  the  tomato  crop.  In  1867  the  Boll-worm 
played  havoc  with  the  tomatoes  of  Soathern  Illinois,  eating  into  the 
green  ttu.il  and  cau^ng  it  to  rot.  (See  Ameruian  SnUmwiogiit,  I,  212). 
In  bis  report  for  1870  Mr.  Glorer  speaks  especially  of  the  dHoage  to 
tluB  crop  the  previoua  year  in  Uaiyland.  The  worm  bored  into  both 
the  ripe  and  unripe  fruit  of  tte  tomato,  rendering  it  wholly  nufit  for 
une.  It  was  said  that  a  single  caterpillar  would  ruin  a  number  of  the 
&nit  on  one  plant  alone. 

Mr.  Crane,  of  Maudariu,  Fla.,  an  extensive  vegetable  grower,  lost,  in 
1878,  one  third  of  his  crop  of  tomatoes  through  this  Heliothis. 

I'rof,  J.  E.  Willet,  of  Macon,  Ga.,  in  correspondence  with  the  D^Mtrt- 
mcut  in  September,  1879,  related  the  interesting  fact  that  iu  the  vicin- 
ity of  MaooD,  at  least,  the  Boll-worm  had  developed  tlie  miechioTous 
habit  of  boring  into  the  tomato-stallcs  until  tliey  were  nearly  or  quite 
severed,  thus  doing  more  damage  than  it  oould  have  done  by  ocmfin- 
ing  itself  to  the  fruit.  The  larve  have  also  been  found  feeding  upon 
the  leaves  of  tomato,  at  Washington,  by  Mr.  Pei^^de,  one  of  oar  as- 
sistants. 

The  Boll-irtirm  has  also  been  found  by  J.  Jenner  Weir  to  feed  npon 
the  tomato  plant  in  England,  and  we  have  already  elsewhere  commented 
opon  the  interest  atteoiing  to  this  foot,  since  the  tomato  is  grown  with 
such  difficulty  iu  England.* 

Tobacco,  and  othbe  Solanaobjb. — So  far  as  we  know  there  has 
been  no  record  of  injury  to  tobacco  by  the  Boll  worm  in  this  country ; 
but  Mr.  Oh.  Ooureau,  in  his  Inaecte»  Nviaiblet  (second  snpplemwt,  1865, 
p.  132),  mentions  the  fact  that  it  devours  the  leaves  of  this  pliuit  where 
onltivated  in  Europe. 

Of  other  Solanaoeona  plants  we  may  mention  the  red  pepper  {Oapri- 
oum  (MttMttm),  the  Jamestown  or  Jimpson  weed  (Datura  ttramottium), 
and  the  Ground-cherry  (PAjtaoZw).  The  ii\inry  to  peppers  is  mentioned 
by  Professor  French  iu  the  report  of  the  Illinois  Stete  Entomol^st  for 
1877,  p.  102,  while  the  observation  on  Btnunoninm  was  made  by  I>r. 
Bamfud  and  Mr.  Bchwarz,  at  Selma,  Ala.,  in  August,  1880.  On  Ph^aalia 
they  were  seen  by  Dr.  A.Oemler,  at  Savannah,  Ga.,  and  we  found  them 
mining  the  fhiit  of  this  plant  in  all  parts  of  Euisas  in  1877. 

Lbqituinos^. — The  Boll  worm  is  very  fond  of  boring  into  the  pods 
of  Leguminous  plaute.  The  pod  of  the  common  garden  pea  (fitttm 
MNtnon)  is  frequently  destroyed  by  itt 

Boll-worms  were  discovo-ed  feeding  on  the  ecnnmon  string-bean 
tpktutoliu  vttlgarit)  in  the  vicinity  of  Kirkwood,  Mo.,  by  Miss  Mtuy 
Mnrtfeldt.  In  October,  1879,  specimens  were  received  ftx>m  D.  Xitmd- 
reth  &  Sons,  Philadelphia,  which  had  damaged  their  Lima-beans  to  the 
extent  of  from  3  to  6  per  cent.  Upon  the  field  bean  they  were  observed 
feeding  by  Mr.  Howard,  near  Savannah,  iu  1881.  With  all  these  species 
of  beans,  and  witli  the  garden  pea,  the  method  of  work  is  the  Bame-~the 
worm  bores  into  the  poil  at  some  one  point,  and  never  leaves  ontil  the 
entire  contents  are  ruined.  With  the  common  Cow-pea  of  the  South 
{VigtM  and  Jktlicbog,  spp.),  in  the  pods  of  which  Heliothis  is  very  often 
found  feeding,  the  work  is  frequently  done  in  quite  a  diffraent  way. 

'AmmHcan  ^lomologitt,  II,  172. 

<  Kuo  quotation  from  Mn,  Kary  Treat,  in  the  Ameriean  EnlomologM,  ToL  IL  p.  43. 
Si-i'  niao  Glover'sreport  of  theEnioitioIogiat  tor  1870,  p,  84;  our  thin  HistonrlKc^ort, 
y.  105;  KDil  nport  of  Pni£  Wm.  TrelctM,  in  tbeB«port  onCotUwInieeta,  1079. 
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The  seeds  are  separated  by  marked  fleshy  partitions,  and,  rather  than 
pierce  these  partitioDB,  the  worm  bores  throngh  tA  the  oataide  and  enters 
Bgaiu  opposite  to  another  pea.  In  the  same  manner  it  infests  Urgthrina 
kcrbacM — a  k^minons  plant  vliich  gtows  wild  ttiroagh  the  Sonth,  more 
cofflmonly  near  tiie  coast.  (See  Beport  on  Ootton  Insects,  Department  of 
A^cnlture,  1870,  p.  296.)  In  Europe  it  is  fonnd  oq  Lucerne  {Medieago 
tativa)  aocordinj;  to  Oonreau  (iM^),  and  upon-  tha  Chick-pea  {Citser 
arieftmnn)  aocording  to  M.  J.  Fallon  {InaeetoU>gia  AffriooJe,  1869,  p.  205.) 
In  the  latter  case  the  yoong  worms  feed  apon  the  leares  and  the  older 
ODcs  bore  into  the  x>od. 

CucTTBBiTAOBiB. — Among  the  Cncurbitacea  several  useful  plants 
areinjnred  by  the  Boll-worm.  Glorer, in  1870, records  pumpkins  {Oucur- 
hita  pepo),  and  Judge  Johnson,  in  his  report  heie  appended,  mentions 
melons  (Cucumts  malo)  and  summer  squash  {dumrbita  vermooMt).  Mr. 
tilorer,  as  long  ago  as  1855,  fonnd  the  Boll-worm  feeding  in  the  flowers 
of  sqiiasb.— (Olover,  1855,  p.  100). 

MAltace^. — Professor  French  (seventh  report  of  the  State  Ento- 
moh^ist  of  Illinois]  reports  the  worm  as  feeding  on  the  growing  seed- 
potla  of  the  lai^e-flowered  Bose  Mallow  {Hibitout  grtauifiora)  along 
Btnains  in  niin^  He  haa  recently  poblished  the  »ct,%oweTe^  that 
the  larvft  concerned  in  this  iixfnry  was  not  Heliothis  bat  a  Pyralid.* 

The  useful  Okra  or  Gumbo  plant  (HibiacM  esailantiu)  is  often  de- 
stroyed, according  to  Judge  Johnson,  by  this  larva. 

Otiieb  POOD-FLAHT8. — The  families  Iiidaceie,  Ckmrolvulacee,  TTrti- 
i»c«e,  Besedaoeoi,  Geraniacece  each  contain  a  single  food  plant  of  Hdio- 
this.  Mrs.  Treat,  in  her  Yineland  address  on  insects,  quoted  from  in 
the  American  Emtomologittj  I,  p.  43,  mentioned  the  Gladiolus,  grown 
flvqaently  in  flower  gudens,  as  being  occasionally  eaten  in  the  spring 
by  uie  Boll-worm.  Mr.  Schwarz  several  times  fbund  tiieworm,  at  Selma, 
Ala.,  feeding  on  tbe  green  fruit  of  ipoftwa  commutota.  Heremarks:  "It 
is  a  veiy  cmioos  sight  to  see  this  large  larva  with  its  head  imbedded  in 
the  eonpiutttively  small  ftnit  of  this  plant."  Hr.  Gooreaa  (I.  eA  men- 
tions hemp  (Camiabit)  as  one  of  the  Earopean  food  plants,  and  Kalten- 
bach  (Pfimzenfdnde,  &&,  p.  12)  states  tdutt  tiie  worm  lives  fmm  June 
to  Aagnat  on  the  Dyer's  HigiMmette  {Staada  luteoia). 

Wittiin  the  last  year  the  worms  were  received  &om  iSr.  Daniel  Wilter, 
of  Denver,  Colo.,  as  boring  into  the  stems  of  his  gard^  Geraniums,  and 
also  eating  the  leaves  of  the  same  plant. 

These  are,  so  far  as  we  have  been  able  to  ascertain,  all  of  fhe  food-plants 
of  HHiothit  armi^era  yet  known  or  at  least  yet  reoorded.  Otiiers  will 
undoubtedly  be  found  from  time  to  time,  and  it  is  not  improbable  that 
the  present  list  could  be  swelled  into  the  hundreds  by  a  diligent  and 
specific  study  of  this  insect  for  a  year  or  two,  for  enough  has  been  said 
to  Nhow  that  it  is  a  very  general  feeder. 

In  this  oonnectlon  we  cannot  avoid  making  the  statement  that  the 
BoU-%orm  is  by  no  means  exclusively  vegettwian  in  its  diet,  although 
this  point  will  be  fhlly  discussed  In  the  special  report.  It  has  been  re- 
lieatedly  known  to  devour  the  pnp«e  of  the  Cotton-worm  (Aletut  wglina) 
vhen  free  upon  the  plants,  and  has  moreover  gfuned  a  wide  repntatiou 
u  a  oannibal,  the  larger  individuals  frequently  dining  upon  the  smaller 
ones. 

'TUs  Btat«tBPot  iTSB  contsinad  in  a  iciHnt  propared  t;  Frofewor  fyenob  for  tbe 
tliinl  tep<nt  of  thn  Unit«d  BUt^BEulomolngicarCoinniinlDn,  but  wUoh  has  been  inde- 
pdxlnitl;  imatei  iu  the  elevontb  raport  oilhe  SlMe  Entoiooloiiat  of  lUiuols. 
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HOLLT  SFRUKM,  HlHB.,  ^SMMte"  I,  1860. 

Li  thiB  Ticlnlt]'  Bettotkii  armlgrra  (Boll-wom)  m*de  no  mppmmaou  in  oottOD  till 
the  QrsC  or  iwtooiiil  vrevji  in  AiignKt.  Muiy  of  my  obeer*BtioDa  ms;  lie  of  ^uerftl  in- 
tereot  and  some  value.  It  Lb  n-urth  notice  that  whilst  cotton  wm  ft«e  Itom  xXa  ravawM 
■o  Iodic,  >ill  tlie  early  corn  In  the  count;  irM  liifMt«<l  to  a  remarkable  deKree.  In  ihe 
field  eiauilned  t>7  myseir,  which  voaplantMl  at  short  Intervalis  booi  the  16thof  Mareh 
to  the  I5tli  of  April,  anil  wu  iu  roasting-ear  from  (k«  latter  part  of  Jnne,  nut  more 
than  three  per  cunt,  of  thu  ears  wi:re  founrt  without  at  least  oue  worm.  It  is  neMom 
more  thun  oue  in  foiiuil.  If  two  or  three,  they  were  apparently  of  diQ'ercut  agsB  and  , 
Bi;ic8,  and  not  iu  the  same  harrow  or  on  the  same  aide  of  the  nob.  This,  ia  uooiniou 
eetimation,  is  atlrlbated  to  the  instinot  of  tha  parent  toMliing  ber  to  depoait  but  ooa 
egg  to  tbe  ailk. 

Bat  oue  in  the  habit  of  ubsecving  ioseets  soon  finds  instinct  (if  the  word  should  not 
bo  discarded  alto(;other)  a  very  unreliable  explanation.  It  is  Ime  this  moth  does  not 
oviposit  rapidly,  and  drops  hnt  ona  tgf;  before  bet  reatleM  liablta  drira  bet  to  flit  to 
another  re^tine  place ;  btit  she  may  come  hack  again  to  the  munu  ear.  O^nr  motlia 
also  may  nse  the  snma  shnok  to  provide  a  feedlnK-aronnd  Cw  Uieir  yoong  withont  iii- 
qoiring  whether  there  ia  a  tenant  within  or  not.  This  is  the  reason  why,  when  several 
worms  are  found  on  the  same  coh,  they  are  of  different  ages.  Tbeeggsare  laid  by  dif- 
ferent moths  at  diflorcirt  times. 

There  U  anoflker  fact  to  be  notleod  in  aocountins  fbr  tbe  solitary  habit«  of  tbew 
worms.  They  are  the  most  roveiions  and  cannibalistio  of  vegetable  feeding  larvn  I 
have  noticed.  Whenever  in  Ihu  course  of  feeding  on  young  seeds — their  normal  nutri- 
ment— one  cornea  to  the  ribs  of  aoother  he  eats  right  through  and  seetningly  prefers 
meat  to  bread.  I  have  scon  aaumber  sodeatroyeif  Trne,  1  bavs  alsn  fMind  ootttig- 
noQS  borrows,  and  tonohing  at  some  one  point,  both  containing  live  womu;  bni  npcm 
elow  examination  1  am  satisfied  the  anreoiive  oatarpillar  reached  the  older  bnrrow 
at  a  point  tlUA  only  with  dibrii.     The  urst  having  p^aed  on,  of  course  he  turned  to 


and  closer  obscrvallon,  Thoy  attack  the  first  thing  that  beam  soods  and  pods.  Tbey 
might  well  be  named  seed-uaters  or  pod-eaters,  Ibr  before  oom  )■  in  silk  tbey  will 
aoaroely  allow  a  ^nns;  sqnaah  or  a  yonoK  tomato  to  escape,  Bnt  it  is  trae  their  main 
force  is  reserved  for  the  young  oor» — and  not  the  earliaot,  that  is,  the  very  earliest— 
for  the  com  of  the  gardens  tu  June  ia  comparatively  free  from  their  depredatioiia. 
They  reserve  their  main  army  for  the  rognlar  fleld  orops  of  tho  farmer*. 

The  egg  Is  laid  on  ornear  the  silk,  npoii  the  shook — as  often  deaoribed  by  othefs — and 
in  about  tht«e  TV iwks  the  worm  has  ran  itesoarre;  heantn  his  way  tbioogti  Um  Mivel- 
opiuglvaveiianddropb  tnUi«grT>niid,  wbichheeutentoadepthorUireeorfuarinoUea — 
in  Boino  canes,  if  tlic  (toil  is  favorable— but  often  stops  within  an  inch  or  two  ot  tho 
BiirTaco.  I  have  bud  them  to  undergo  tbe  ebanfre  in  a  box  withont  earth,  and  appar- 
ently as  liesllbful  »B  in  tbetr  normal  element.  The  pnp*  remain  in  tlM  earUi  an  ir- 
regnlar  period.  In  oue  or  two  iustancen  I  have  had  the  fly  to  appear  witliin  aeven 
days,  hut  generally  ten,  til'l«en,  and  twenty  days  are  nMiuired;  and  I  have  some  of  I  he 
chrysaliilB  yet,  at  IViist,  apparently  sound,  which  seem  iletermlued  to  wait  for  snot  ber 


From  alvint  the  Oth  to  the  lOtb  of  Angnst  the  moth  was  moat  ahnndont,  and  tbia 
is  cHllcd  tbe  second  crop.  For  the  tlrat  tims  now  did  they  appear  plsnttfully  iu  tbe 
cottou-liuldK,  but  no  more  to  leave  tbem  till  frost,  with  a  noted  Mling  off,  howevt^r, 
sbuut  Ihu  15th  of  Sitnteniber.  In  this  latitude,  then,  it  is  the  month  from  tliejniddte 
of  Angnst  to  the  middle  of  September  that  BoII-wonnB  are  t«be  feared^  aniftbls  ia 
exsotry  tbe  period  they  do  most  damus  to  cotton.  It  is  a  mistake  t«  look  fbr  their 
work  only  on  tbe  large  or  balf'grown  bolls.  This  Mpularertoi  ori^oatea  in  tbe  fact 
that  uuly  snob  remain  on  the  stalks  after  li^ury.  £ven  the  most  lutelligent  farmers 
Dii'ely  uoliee  that  tbe  fallen  bolls  and  yonng  squares  (as  the  nnhlovm  bnds  at«  called), 
whicli  are  shed  so  plentiftilly  at  this  season,  are,  in  nine  coses  ont  of  ten,  injared  more 
or  less  by  tbU  worm.  Tlio  very  yonng  do  most  of  it.  I  do  not  deny  that  atmoapberio 
inQuencefi  may  Iiavo  something  to  do  with  the  riiedding  of  ootton,  as  it  ia  ooUed,  but 
fWimacarefiilwatchlngof  several  small  fields  this  saaaon  I  amfiHoed  to  tbeoonelnsion 
that  moat  of  thin  Iohh  h  due  U>  insMta.  There  are  several  of  the  anotorial  Btmipttra 
also  taking  part  in  tbe  mischief — and  sudden  ohanges  in  degrees  of  beat  or  moiBtare 
mny  have  some  effect— but  all  the  facta  point,  as  you  hare  explained  to  me  in  conver- 
sation, to  the  gnawingof  Boll-worms  OS  the  principal  fkctoriu  this  kind  of  bligbt.  In 
tbe  lint  place  tho  time  coirespooda  with  the  gieateet  aotlvity  of  these  larrn. 
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The  fumen  b^  the  wet  weather  Is  maUog  it  shed,  or  the  6ij  wtntber  hu  oaoMd 
~~  the  cotton  wa«  plongbed  a  little  too  wet,  or  too  dry,  or  too  close,  or  too  deep. 


"riiey 


,  QBTcr,  toT  a  moment,  suspect  thftt  the  small,  soft,  downy,  talinou-oolored  moths 
tbftt  hover  about  alter  sunset  have  onythiug  to  <lo  with  it.  , 

AddreKiuK  the  same  iwmmon  understanding,  theii  attention  nay  be  called  to  the 
pattaof  ihe  crop  liable  toKhed(acoordiDE  to  the  stjle  of  the  farmers).  There  are  three 
tiBfh  to  each  stalk.  The  bottom,  middle,  anil  top  crop;  each  of  these  crops  of  bolls, 
set  with  as  many  partial  seasoos  or  summer  rains.  The  bottom  crop  Dover  sheds.  It 
slwajssets  the  fruit  and  ifl  never  injured  by  this  worm,  except  vrhen  occasionally  a 
growD  boll  is  bored,  or,  more  frequently,  ijoawed  a  little  and  left  to  bo  attacked  by 
rot  Iat«i.  The  middle  crop,  at  the  advent  of  this  enemy,  is  goiug  out  of  bloom,  and  in 
tha  very  condition  tlio  young  worms  love  most.    Aboil  leas  than  tUesizeof  apigeou's 

fgg-  eaten  over  eo  little,  diifs,  and  eeuerally  drops  off.    Lar"   "  '*"""  '""   *  '" " — 

a  long  time  aod  seldom  fails  oQ'  whether  it  dies  or  not. 
otdinary  observer  disoovers  BoU-wono  worlc. 

At  this  period  the  top  crop  Is  in  the  •oiidrs,  as  the  anhlown  bud  with  Ita  Involucre 
is  railed — Uie  very  stage  for  the  noDtisWeut  of  the  newty-batcbed  worm — and  it  Is 
berethatthegreMm^iorltyof  tliBCggsis  It^d.  What  are  the  consoqneaceat  When- 
evrr  Ueliotliiii  is  abundant »  ganenusbedding  begins  at  the  top,  and  extends  to  the 
niddla  of  the  crop.  lu  two  wealn  tba  prospect  may  be  changed  ten,  twenty,  or  even 
Sftyperoent.  Apstoh  near  metbisyear,oarafiiUpestiinated,  was  changed  twenty-fire 
per  cent.  Cienerally  tbrongbrODl  the  county  ten  per  cent,  is  tba  least  cBlcnl|tion.  Of 
■n  tlie  injuries  to  cotton  in  this  latitude  none  can  compare  with  BoU-womffor  It  Ls 
nniveTsaiand  a  r^alai  annual  visitor.  Once  in  eight  or  ton  yean  Aletia  takes  a  crop, 
aad  odeasioiiaUy  Knst  breaks  out  and  sweeps  off  a  patch.  HellotlKs  is  found  every 
year  and  in  almost  every  place. 

Is  rr  THi  AuiE  AS  ooB.t-woKM t— Again,  It  will  need  no  closer  observer  than  the 
ordinary  fanner  to  weigh  tbuee  facts  and  to  notice  a  few  more  ver;y  mnnifost.  For  in- 
siaoee,  it  Is  always  dbat  earn  that  IkiU'Worm  is  worst;  it  Is  gonsrally  where  cctton 
succeeds  corn  or  ootton  that  they  abound,  and  wotMt  of  all  where  corn  ia  planted 
throngb  a  deld  of  cotton  to  fill  up  missing  plocee.  But  it  is  eaoy  to  settle  the  qaes- 
lion  by  naiing  tbe  worms,  d«  I  have  done  this  snmm^,  collecting  tliem  from  different 
sonreea  and  giving  them  a  variety  of  food. 

Tbne  are  at  leMt  Uuee  variBtiea;  all  of  them  aeem  to  feed  without  hesitation  An 
corn  (in  every  stagetfroin  bloom  till  harvest),  on  cotton  bolls  and  squares,  on  the 
given  pods  of  bean*  and  oow-peos,  and  do  not  hesitate  to  bore  into  okra,  melons,  to- 
naCees,  Boil  squMhes.  Worms  taken  from  com  were  snoceHsfully  fed  on  cotton ;  and 
bum  cotton  w«rs  aa  easily  reared  un  com,  beans,  pease,  and  okra.  Com  in  the  sOft 
staxe  was  uodonbt^lj  jir«ferred  to  all  other  food,  but  tbey  notild  eat  even  leaves. 

TImi  moths  at  this  perioil  aboimd,  but  ore  difficult  to  flud  lu  cotton  during  any  day- 
light. Tbey  seem  to  prefi-r  to  hide  in  oow-pens  and  clover — when  thcko  grow  uoar — 
sihI  nisy  be  aeen  about  siiimet,  snokius  the  honey  acoretioDS  of  Qowor  stecia  of  the 
pras  and  <lip|iing  iuto  tbe  blossoms  of  the  clover.  Yet  I  have  never  foniid  their  egge 
or  >'»unK  in  olover,  and  ralliec  rarely  io  the  cow-peas.  Though  almost  ouinivorous,  . 
HHiotbiil  laiva  are  caseutially  pod-boreri  and  >eed-eaitr§.  Tbey  wilt  taho  to  anything 
havijii;  the  appeanincu  of  a  pod.  Thin  is  curiously  oianiftst  iu  their  proference  for 
the  cliiytBllda  of  other  Ijepidoptero.  The  larcfr  Worms  mould  leave  everytliiug  for 
thp  pnpip  of  Aletia  when  they  were  plentiful.  Tliis  special  cornivoruiiB  appetite  was 
£nt  noticed  Sept«mbeT!CJ  iu  company  with  Profeseur  Jones,  while  we  were  uiperimeut- 
ing  iu  a  neld  infeatrd  with  Aletia.  There  were  liundreda  of  tbe  pupie  devoured  by 
snme  enemy  that  broke  into  the  larger  cud.  Much  of  this  work  waa  freshly  done,  and 
vhm  t  Urst  oboerved  it,  a  few  days  previously,  1  was  dispoaed  to  attribute  it  to  n 
nnal)  black  or  dark-brown  RTub  (enpposed  to  be  Telephorus),  many  of  which  I  found 
in  the  newly-rifled  cfarysaliils  devonring  the  lemaius.  Hat  these  were  never  in  suffi- 
cient nnmbera  to  acoonnt  for  the  dostmotion  of  tba  Aletia  pupie.  Professor  Jones, 
on  tbe  occasion  nllnded  to,  canglit  a  Bull-worm  in  the  very  act,  and  I  have  since  verl- 
Ited  this  propensitv  by  finding  tbem  to  prefer  this  diet  to  any  other.  Further  obser- 
TsUoa,  therefore,  led  me  t«  oeqnit  the  little  Telephorl  of  initiating  tbe  robbery — tbey 
onir  play  tbe  Jackal  at  the  feast ;  tbe  lion  they  follow  la  the  BoU-wonn. 

To  COMBAT  THI  Kviu — Hy  esperimenU  and  susgestloos  may  be  of  some  value,  but 
I  luvs  not  to  pTopoae  any  one  perfeot  remwly.  ^wmutionary  measures  miiy  be  used 
«llb  OdvHiitAge,  and  can  be  cnaily  understood  by  planters  genemtly.  It  Is  evident, 
FrwB  what  \m  observed  as  to  their  ^ood  and  habile,  that  If  alfpod-bi'arlng  crops  oonld 
Wsaspmd^  a  twelve>month  the  raoe  would  perisli.*  But  as  thia  ia  not  practicable 
•nma  spprosimation  to  its  effects  might  still  be  obtained  by  jndioious  rotation.  It  ia 
knnvTB  to  plantere,  and  often  remarked  by  tbem,  that  oottoll  does  well  after  fnllow,  or 
(ftcr  wheat,  or  any  other  small-Erain  crop.  They  still  remember  how  healthy  tbe  cot- 
ton was  Jiisl  after  tba  war,  and  now  free  It  is  from  shedding  in  sedge  land.     Herein 

'Tikis  U  altogether  too  broad  an  assertion. —C.  V.  R. 

I     u-MtvGoOt^lc 
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BttMhUi,  aa  known,  paaa  the  winter  in  tbe  pnpa  stete  in  the  euth,  in  ootton  and 
com  fields,  when  the  fnll-giown  wonn  drope.  A*  often  aa  poaeible,  then,  change  the 
cropping,  and  neTerplant  cotton  after  com  if  it  can  be  avoidad ;  nor  shoold  it  be  punted 
neai  com  <f  the  crop  can  be  pitched  otherwise.  When  a  ootton-fleld  bocomee  mnch 
pollnted  sow  it  down  in  wheat  or  oata,  or  plant  in  com,  to  be  fallowed  bv  one  of  theee. 
Oreen  com  ia  the  great  nnnery  of  thie  plagne,  and  nest  to  the  oom  u  a  great  crop 
of  SoDthera  oow-peae. 

The  wont  infeeted  field  I  observed  this  year  wae  a  aniall  one  in  which  there  had 
been  a  bad  atond  of  outton  in  the  spring,  and  to  tnend  ft  com  \va<i  planted  in  iho 
mining  places.  By  nnekilled  worliiDg  more  damage  wan  done  to  the  stand,  and  to 
mend  tUa  again  cow-peaa  were  droppt<d  In  the  gaps.  No  arrangement  conld  hare 
nited  Hdiotkii  better.  The  jieaa  anpplled  tbe  motb  shelter  during  the  day,  and  their 
[aTorlte  repaat  at  fall  of  evening. 

Some  old  and  formerly  large  and  mooesHf^il  planters  tell  me  that  their  practice  to 
top  ootton,  about  the  lOth  <^  Angnst,  and  hnm  the  jonng  ahoota  w«a  a  cheek  tu  the 
Boll-wwnu.    By  thia  prartice  no  doubt  many  eggs  and  yoang  larvai  were  deetrojed. 

HaTDRAI.  kkkmirb. — Their  natnral  enemies  amird  some  degree  of  protection.  Birds 
might  !>•  foatered,  aa  snggested  by  youieelf  with  regard  to  Aletia,  by  putting  up  martin 
boxes  about  in  the  fields.  Thebloebirdaareflnebuntenof  the  worms,  bat  IhaTe  never 
seen  them  eatoh  tbe  moth.  They  will  take  to  any  kind  nf  a  iiox  if  the  martins  do  not. 
Theae  are  great  fly-catcfaera,  aa  is  ifell  known,  and  ily  !ate— tbe  very  time  for  crop. 
deatroylnr  moths  of  alt  kinds.  But  of  all  birds,  the  miMtelTectnal  I  have  found  are  du- 
mestlo  tnneya  and  chickens.  Turkeys  nnse  through  acotton-fleld,  looking  op  into  the 
leaves,  and  w«ll  hid  most  be  the  worm  they  do  not  find.  Their  valne  has  long  been 
knowiFln  tobaoety-fielda.  Chickens,  on  the  other  hand,  not  so  good  after  worms,  are 
exoeedinalf  aotJTe  in  pursuit  of  the  moths.  When  two  small  fields,  near  mo,  and  daily 
Tinted  ibis  summer,  became  naturally  infested  with  Aletia,  tbe  lost  of  August  and 
fitat  of  Septemb^,  the  neighboring  turkeys  and  chickens  were  there  fWim  morning  till 
eventni.  They  never  allowed  Aletia  taget  more  than  half  grown.  Even  when,  the 
SlOth  DlSeptember,  I  brought  linndreds  of  Aletia  larvn  into  one  of  the  fields  for  exper- 
Imenlfl  with  I^rstbram  the  turkeys  hunted  them  oat,  and,  with  superior  intereat  and 
eyeaightifai  a  few  hours  none  were  left  except  two,  which  were  old  enough  to  web  np 
Mlbra  th^  were  found  out. 

How  tbe^  should  find  the  Boll-worm  so  otlen  I  do  not  know,  bnt  aa  a  fact  it  was 
Tain  for  me  to  mwk  atalks  with  young  Heliothie  npon  them  with  a  view  to  futnru 
obaarvatlona.  The  turkeys  were  there  fhim  morning  until  night,  and  no  SelUltU 
dared  to  show  his  head,  as  they  often  do  at  close  of  ilay.  without  danger  from  ^«ae 
TlgUMit  gaa^ds.  Practically,  I  was  compelled  to  cage  all  I  proposed  to  watch.  To 
the  great  ptaiitiDg  interest  theee  &et8  cao  be  of  little  value.  It  would  require  flocks 
ofjmmense  nnmMrs,  and  to  be  herded  about  over  the  fields,  to  accomplish  anything 
prOMrtf  onate  to  what  is  above  related  of  small  patches  near  babitatioos.  Jaya,  black- 
blrds,  woodpaokers,  and  crows  dmtroy  vaat  nnmbrrs  of  Hellotbis  in  com  about  the 
time  the  grain  begins  to  toughen,  bnt  these  allies  levy  tdIL  ab»  on  the  crop.  •  •  • 
Vary  respectfully, 

LAWBENCE  JOHNSON. 

Pnt  C.  V.  RiLXT, 

CUtf  Umm  Stattt  MUm«Iogieal  CoMmiHfMt. 


TEE  COTTON  WORM. 

{Aletia  xylina,  Say.) 

Order  IiEPiDOPTBEAf  FamUy  NocTUlD.a, 

Pending  the  isRiiance  irom  the  printing  office  of  the  special  report  on 
this  insect,  which  will  form  Volume  IV  of  the  reports  of  the  ITnitm  Statea 
Entomological  GommiBBlon,  it  will  be  well  to  devote  a  few  pages  of  this 
annual  report  to  the  snbject,  in  order  to  meet  the  constant  demand  for 
information.  This  will  best  be  done  by  reprodncing,  Ist,  part  of  an 
address  delivered  at  the' Atlanta  exposition,  giving  a  summary  of  prin- 
ciples we  have  established  and  work  we  have  done;  2d,  a  letter  to 
Hod.  E.  J.  Ellis,  M.  C,  on  the  best  way  to  meet  a  possible  emergency 
in  the  overflowed  Mississippi  cotton  diaUicts ;  3d,  an  illostrated  deacrip- 
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tiim  by  Professor  Barnaid,  adapted  in  advaitce  &om  the  special  report 
on  Uie  Bobject,  of  vhat  we  consider  one  of  the  best  and  simplest  spray- 
ing machines;  4th,  a  summary  of  damage  done  by  the  worm  in  1881,  as 
fomiBhed  by  the  statistician&oinreplies  of  the  Department  correspond- 
eiits  to  a  special  ingaiiy  on  the  snbject;  6th,  some  recently-ascertained 
focts  in  the  natural  history  of  the  species,  and  particularly  the  settle- 
ment of  the  qaestion  of  Itihematiou  within  our  borders. 

ADDB£S8  ON  THB  aOTTOIf  WOBH. 


TBI  COTTOM  wobh;  BKixr  statbmznt  ow  fast  work. 

Tod  all  kuov  aome  thioHB  abont  this  iuaect.  Under  the  Tsrioiu  allaaea  of  Cotton 
Worm,  0*t«rpillB^  Anny  Wotio,  or  old  Fienah  CtmtUle,  it  bu  bMn  a  draad  to  the  oot- 
toD-gmwer  of  t&e  Unitea  Btetea  UDoe  tbe  begtaaiiig  of  the  oeDtnr;.   A  DAtiTO  of  Cen- 


a  looked  apoD  •■  ui  oDmitlg^ed  evil 


tSa  avenge  atmaaj  Iobb  to  the  ootton-growera  from  this  oatue  was  tl&,OOO.0oO,  while 
in  BOme  yean  it  reached  nearly  doable  that  anm.  On  the  prinoiple  of  "  a  penny  aaTod 
U  a  PM1117  euned,"  thia  ia  bo  mneh  itolen  from  yonr  pookets.  Sluoe  lE^,  notwlth- 
tunding  UMieaeed  acreage,  the  loaa  haa  been  leas,  owing  to  the  a 


«  gMMiAl  adoption 


_._ «  ataple  crop  no  aTatamntio  attempt  abonld  have  been  made  to  o 

thU,  tbe  planter's  wont  enemy;  that  no  enthnaJaotia  natnraliit  ihonld  hare  ulaen 
among  yon,  either  before  or  after  tlie  war,  to  take  hold  of  the  problem,  and  at  leaat 
Nininion  all  the  aid  that  wtienoe  and  intelligence  ooqM  bring  to  Dear  to  aolTelt 

Bnt  whatever  the  explanation,  the  fact  remaina  that  up  to  IB73  the  planter  waa 
practiuiU;  at  the  mercy  of  thia  Aletl^  while  np  to  1878  there  exiatod  a  vast  amonnt 
of  theory  and  scarcely  any  exact  knowledge  relatiTe  to  its  natore  and  habits,  A.  ftw 
Southern  men  like  the  late  Thomas  Affleck,  of  Brenliam,  Tex.,  and  Dr.  D.  L.  Phares, 


T  of  the  State  agricnltnral  coUege  at  StatkariUe,  Hlsa^  hud  written  inteiligeatiy 

^td  obiwaved  in  their  own  lin  "'•-■-       ..--.. --^  .---         ■  --    - 

«&iologioal  knowledge  and 
o  comet  interpretatJMiof  themaniftrtationaorthe|aw>Meftl  aolntioitof  tbepioblem. 


of  what  they  hbd  observed  in  their  own  limited  regipns,  bnt  wittumt  laying  ei^m  to 
that  geneiat  entomologioal  knowledos  and  experience  which  waa  nee«8sary,  whether 


Fret  Townend  Olover  also  did  hia  veiy  beat  work  in  thia  field,  bnt  the  praottoa)  oat- 
onne  had  been  the  nse  of  fires  and  lamps  to  aCtnot  and  kill  the  parent  moth-^netbods, 
at  tha  best,  mote  or  less  nnsatisfiwtory  and  ineffeotuJ  in  preserving  the  crop. 

In  1879  laagseetedtheuaeof  Paris  green  to  destroy  this  ]^eat,andliil873coufidently 
lecffDimended  it  for  the  purpose,  in  an  addieas  whloh  was  ven  genei^y  copied  In 
Bonthom  Joomala.  The  planters  in  the  moresouthem  portions  of  the  cotton  belt,  who, 
after  the  war,  and  while  atrngellns  against  many  advene  inflaenoee,  had  seen  tbeic 
cronsminedyearaftoryear,  anahadbMomeweU-ni^diBOonrafied,  hailed  this  remedy 
with  profonndjoy,  and  many  were  the toneliing  expressions  of  sppreciaticn  and  thank- 
fdlness  which  I  received  from  varions  quarters.  Men  more  Eealona  for  their  own  gain 
than  for  the  pabiio  welfare  patented  variona  combinationswf  Paris  green  and  other 
arsenical  poiaona,  and  did  a  Incrative  bnaineea  in  selling  rights  to  use  their  varione 


rations,  bnt  they  all  had  for  their  object  the  torowing  of  these  last,  in  liquid  o 
powder,  broadcast  over  the  planta. 

Altbong^  I  had  long  felt  that  the  rabject  was  one  of  the  greatest  importance,  well 
daserviu  the  attention  of  the  national  govemmcntj  the  opportonity  to  begin  a 
thoroo^ investigation  of  it  waa  first  offered  in  1676,  when,  as  EntomologiBt  to  the  De- 
pattaent  of  Agnooltore,  and  with  the  hearty  asststance  of  Senator  Morgan,  of  Ala- 
Mma,and  "^  -"— "^ —  ».__.» ,  ., ..i —  ■, ^ .. .. 

tionof$5,l ^-s    -      -~ 

diffleoltiee.  Dnriiig  uie  first  two  years  the  prevalence  of  yelloi 
iment,  aod  as  the  most  intereatingeeoti(Hia,nomtiie  Cotton  Worm  standpoint,  are  the 
Dust  malarions  and  nnbealtby,  and  obsurations  must  be  made  dnrins  the  night  as 
*ell  as  by  day,  few  of  my  agents  have  oacaped  uckneea  after  a  stunmei^  work  in  the 
field.    Frot  W.  6.  Barnard,  who  is  here  with  me  now  in  ohatge  of  the  maohlneiy  on 
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exhibition  beneatli  tliis  bkli,  and  to  vhoae  peneveraace  and  itifcennity  we  ««•  Tiirl- 

^"    '  moolmnicnl  oontrivftnce*,  wua  bo  Beriollsly  ill  at  Selma  I»-'  '-"  "-—  ' 
.espalrcil  of  gntting  him  back  safe  1o  hia  liomo  in  the  Ki 
tton  tbe«e  faota  because  the  fiyuofisU  of  Teaulta  vrhich  I  Khntl  now  enilcax'or  to  prenei 


itiortant  meobanical  contrivances,  was  bo  serioiiBiy  ill  at  Selma  laat  fall  that  I 
ilmoBt  despalrcil  of  getting  him  back  safe  to  liia  homo  in  the  Korth. 
ie«e  facta  because  the  fiyuofisiit  of  Teaulta  vrhich  I  Khntl  now  enilcax'or  to  { 
u  will  convey -no  ailei|uate  idea  of  tbe  tliuo  nud  Inlior  Involved  in  gnttiiig  at  Iho 
tmlbH  which,  once  obtained,  AppeiirHiu]pleeDon|[h.  "  What  li  misncd  ininyaler.V,  nbal 
ie  hit  Ih  history,"  and  you  have  all  no  doubt  laiiulii-d  at  the  Hinijilivity  of  some  frat  ur 
trick  of  legerdemain  after  it  waa  once  pxplaiuein  wliure  befor«<  you  liiid  iiiizeIciI  yonr 
tl«adH  in  vain  for  tbe  explanation.  Kature'il  tnilhH  ure  alt  niltilile  when  we  linve  fiiu-H 
leonied  to  read  tbeni,  but  the  key  to  nnlock  llioni  in  geiierally  rtivealetl  to  ub  only 
after  mnch  patient  and  intelligCDt  aearcb  ID  field  and  laboratory, 

KATUItAb  IIISTUHV  OF  THK  COTTO.'«   WOIIM. 

Here  [pointinc  to  dEagraiu]  you  have  illnstrati^d  a  worm  whinfa  ymi  are  all  more  or 
tew  familiar  witn  in  its  seneral  aspects  and  ilacouHeigOi^uceH.  It  IwlonKH  to  the  Haiiiv 
order  (Lepidoptera)  tiH  the  Bilk-norm.  Tbe  one  liidniitrioualy  spins  for  iis  that  idohI 
Instrons  and  ooeqaslHl  fiber  that  plays  sncU  an  important  pert  in  tbe  coicnicrre 
of  tbe  worM,  and  wb*  for  » long  time  a  fit  emblem  of  royalty :  while  the  other  ia  bent 
on  destroyine' that  fifber  which,  Ihonjtb  leua  rich  and  coally,  in  more  important  to  the 
mnltitude.  The  oue  by  study,  experience,  and  experiment  man  has  snciteeded  in  arti- 
fiol^y  propagating ;  the  other,  by  the  same  metlioda,  he  may  snccMd  in  destroyliie. 

Omnt  vlniM  ob  mo.  All  life  comes  from  an  tag.  Modem  (ioience  conflnng  thla  iTn- 
tUBkn  aphorimn.  Our  Cotton  Worm  iuvariably  hatchea  from  an  egg.  and  the  very 
ootntDon  belief  among  planters  that  It  has  aapontaneonaoiigin,  or  iri  some  wnymnies 
from  ootton-aeed,  is  childish.  The  egK  i»  0.6°>»  wide,  oirculnr,  miinh  flattened,  and 
ribbed.  Bright,  blnish-greeu  In  color  when  Urst  laid,  it  iii  attached  »ingty  to  tbirnnder 
itdeof  theUlverand  lower  leaves,  and  is  oasily  iirerlooknl.  In  from  two  tofonrilays 
ftfter  being  iMd — the  time  varying  with  the  season— the  yontig  worm  hatches.  11 
feeda  Atr  a  few  days  npim  tbe  under  side  of  the  leaves,  making  yellowish  and  aemi- 
tranapaieat  blotches.  These,  to  the  well-poeted  jilanler,  ))etokrn  its  presence,  where 
otbenriM  it  would  remain  nimotfoed.     It  sheds  its  ekin  flvo  times  and  acqiiirea  fnll 

Ewth  in  from  one  to  throe  weeks  after  hatchlcc',  aooordiuj;  to  the  season.  It  ritldlcs 
DottOD-Ioafonly  in  the  laat  half  of  its  worm-rife  and  eats  more  during  the  last  two 
daj^B  than  dtirlng  all  the  rest  of  tte  exiiteuoe.  I  want  yon  to  bear  this  fact  In  mind, 
aa  it  explains  t^e  apparently  andden  appearance  of  thu  worm,  so  often  remarked 
npon.  When  fbll-growutbeoreamre  spins  a  slight  web,  iisnally  iiiaplcce  of  rolled-up 
iMf,  and  beoomes  a  chrj'salis,  which  f^nn  Its  nature  must  always  be  fbrmed  above 
gConnd  and  cannot  burrow  beneath  the  aurfave  of  the  soil.  This  state  lasts  on  an 
average  abont  one  week  in  mld^mmer,  bnt  two  or  three  times  as  Innp;  in  spritie  or 
fall.  In  due  time  the  moth  or  Imago  isBuee.  This  moth  baa  a  series  of  navy,  IlTac- 
coloretl  or  crimson  lines  across  the  somewhat  oUvoeeons  front  nlngn,  which  generally 
haveaclay-yollowor  faintly  golden  cost,  butitisnhielly  diBtingiiishpd  by  »  dark,  nval 
spot  on  the  disk  of  each  wiiig,  and  by  thtne  minute  white  speck.q  d  ividing  tbe  space  1>e- 
t ween tbisdark  spot  and  tbe HhonldUT  in  thrseeqnnl  parte.  It  rests  with  the  wingtrfonn- 
Ing  a  straight  line  along  the  back,  It  Is  nnotnnial  fn  habit,  rest ingdnrln): the  day,  and 
taking  bnt  a  short,  startled  fli^t  when  disturl>ed.  In  tbe  enrly  psrt  <rf  the  night  it 
is  bnsy  feeding  and  hovering  from  plant  to  plant.  Id  flight  eontraatlng  strongly  with 
Its  darting  day-Hight.  In  the  latter  part  of  the  uigbtand  small  hours  of  tbe  morning 
the  sexes  pair  and  tbe  fpmnle  is  enga)^  In  ovipositing.  Its  food  is  chiefly  the  sne- 
charine  exudations  from  certain  glands  on  tbe  nndcr  side  of  the  midrib  of  the  leaves 
and  at  the  bases  of  tlie  onter  ioiies  of  tbe  involnore,  llioitgh  it  will  fEV«d  on  all  sortn  o( 
other  sweets  and  i»  cajiahleof  fretltng  the  surface  and  sucking  the  Juices  of  fmils. 

The  time  elapsing  from  one  generation  to  another  variea  aoroTding  to  tetoperatnre, 
and,  therefore,  according  to  seaeou.  There  is  tncreostng  activity  and  acceleration  in 
development  from  tbe  first  appearance  till  July,  and  thenceforlh  decreasing  activity 
and  retardation  in  development  till  frost.  Thns  in  midsummer  tho  whole  cycle  of  in- 
dividual life,  from  tho  hatching  to  procreating,  may  occnpy  less  than  three  weekH, 
while  in  spring  and  lat«  antnlnn  It  may  occupy  twice  that  time.  Taking  the  whole 
season  through,  however,  the  time  frem  the  egg  of  one  generation  to  that  of  another 
-will  average  about  one  mouth. 

The  firat  worms  Bppeor  mnch  earlier  than  was  formerly  snppoKcd,  viz.,  (Vom  the 
middleof  April  till  the  middle  of  Hsy,  In  the  eontlieni  portion  ofthe  cotton  belt.  The 
fact  tliHt  these  early  worms  generally  allract  no  attention,  nud  that  the  spool ei  seldom 
acquires  disaitrons  force  till  tho  tblnl  generation,  bos  given  rise  to  the  erroneous  no- 
tion of  later  tirst  appearance,  There  are  also  many  more  giMierationB  than  has  been 
anppoBoii,  neven  or  iiiore  licing  prodnceil  toward  tbe  Gulf,  Hie  lust  cndnting  till  fhwt 
cntR  it  oft'.  When  1  liOlyou  that  in  addition  to  thin  rapid  succession  of  broods  the  modi 
ia  one  of  tliu  uiott  prolillc  with  whioh  I  am  acquainted,  capable,  in  fact,  ouder  fitvot- 
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tO|;  eironiii«tu)c«8,  of  iByine  six  oi  Keviu  tiDndrod  mipt,  you  will  no  longer  wonder  at 
iUdeBtruGtive  capacity.  Tbepro^Df  of  &  aingle  foiiialii  may,  iti  lees  than  two  montba, 
nitdor  tbr  InSneDoe  of  mldmiiinier  tempcraturo,  reaoli  twenty  bjllioos,  while  joii  all 
know  thftt  bolf  adocen  wonnt  to  a  plant  are  aaflloirnt  to  JeopardlM  the  crop.  Why, 
were  it  oot  for  the  varioiig  natural  cliecke  iti>on  th«  liieiviMc  iif  llie  apeciea  in  KOOiuet- 
ricat  nttto,  anocrasful  cotton-onitnre,  wiih  ailoiir  liuprt>vp)l  methodaiunleatru.viniitlis 
pml,  would  be  utterly-  impotmible.  Kumuvu  Ihe  biiTTipivaiid  Ihe  Ilooil  coniea.  Tlie  oc- 
caaioiial  liiii>«tfDc«  of  Ihe  uatuial  oliooki,  tbniui;li  ouu  uaonir  or  auoilior,  very  ijniukly 
givea  the  Uottvii  Womi  (lie  mattery  in  the  atrn^glp  for  eiiali'tica,  and  pcecipilati-ii  it 
upon  na  In  mpliitndro  almoat  m  if  by  mafd<'' 

I  bare  frmapDtly  referral  to  tlie  Miitbem  part  of  the  cotton  bell,  becauan  lbs 
insect  aclM  <linerrntl,v  in  the  aiiiithern  ]M>rtioa  of  the  brit,  where  it  hibfrnalra,  from 
Kbat  it  doca  in  the  iiortbeni  pordoa.  H«re  it  appvan  lat«r  aii<l  only  al1«r  biivtnj; 
bnwme  exceatively  multiplied  further  auutb.  'Jlie  dividing  line  bHtwurn  tlieae  two 
iwrtiotia  h*B  Imen  approximately  glvm  in  my  Unlletin  on  tbe  Cittuu  Worm, 

Tb«  mauufactuiKra  hura  pitMeiitluiTaUidHtntsiiouHia  importance  ul' oluaauDK  your 
Aotloo  from  aand,  leaf,  aud  other  traab  before  ^ipiueut,  and  Mr.  Athintou  empbaaiied 
tbe  poiut  in  tiia  addrtvayeeterday.  It  may  uot  bu  getierally  known  that  itiHtliBKUaw- 
ing  of  the  worm  which  cnuace  tbe  itainiug  and  fra^nwnta  of  leaf  in  the  cotton,  and 
that  this  la  ranoh  mnre  dilHotilt  to  remove  in  ginniuft  than  aand  or  earth,  oud  I  wish 
you  particularly  1«  Itear  la  mind  that  for  this  reasou  the  duetmclion  of  the  worm  will 
pay  yon  ten  tioiee  its  coat,  even  when  the  worm  oomes  loo  late  to  otherwiae  injure  the 

■"£._______    _^ 

To  ttcM  of  tbe  ooodltioiii  of  aoil  aod  plant  moat  favorable  to  the  Cotton  worm,  the 
melMCologicAl  inllnencea  affecting  it,  the  migrations  uf  the  moth,  tbe  manner  of 
hibematknl,  tbe  poraaitea  ontl  other  natural  euemiea,  would  require  many  honni'  time, 
and  I  must  pass  them  by  for  the  preaent.  Before  proceeding  to  the  more  prootical 
eDQtIdmtioDa,  however,  1  wlah  to  any  a  few  words,  by  way  of  oonipariaon,  about  an- 
other iaiportuit  rnciny  of  the  cotton  crop,  vii.,  the  BoU-wonn. 

[Tbe  profeaoor'a  remark!  were  here  iUuatrated  by  colored  diagrams.  He  gave  an 
mtamrtlDg  aiMoant  of  the  Boll-wotni,  ahoning  its  habits  and  aliacocter,  and  bow  it 
diBared  &«m  the  Cotton  Wonn  in  transforming  nndergronnd,  in  the  manner  in  whioh 
the  moth  rests,  and  In  other  partionlars,  bnt  that  the  two  resembled  each  otbei  in 
Irath  CMdlng  at  fint  on  the  under  elde  of  the  leaf.] 

Fitmt  tbe  taots  here  uresented  It  is  obvious  UatpoUon*  appUtd  to  iht  vnitr  turfatt  of 
A*  Imms  will  aesm^M  fttr  more  good  th»a  tokai  ikrawn  on  the  upper  tur/acef  aa  has  been 
tba  comiiKKi  onit«m.  They  will  more  sorely  kill  (he  young  warms  before  these  do 
aay  danaf*;  they  will  tend  to  kill  the  moths',  and  they  will  likewise  kill  tbe  yonng 
Botl-wornM.  Time  will  not  permit  me  to  so  into  details  as  to  tbe  different  anbatailoes 
that  may  be  used  for  the  destruction  of  these  worms.  It  BuffloM  to  say  that  of  the 
tons  of  different  ingredients  that  we  have  experimeuted  with,  Paris  green,  London 
paiple,  or  aiaenic  in  bome  fomi,  give  the  most  antiBfaction,  while  the  only  vegetable 
pradnct  that  gives  any  promise  of  uaefutneBs  is  Pyrethrom,  prepOTMl  from  piaute  iu- 
uigenoos  to  parts  of  Europe  and  Asia,  and  the  oultivation  of  whiob  I  have  been  en- 
deavoring to  establish  in  variona  parts  of  Che  Sontb. 

IMPROVID  APPLIAMCU. 

"  Planters  will  apply  poiacnu  either  In  liquid  ot  in  powder,  aceording  to  riroum- 
ttanees  aud  oonveoiMioes.  Tbe  wet  method,  according  to  present  praotices,  is  the 
nmnexpeditiouB,  and  tbeaoTer  so  far  as  injur?  to  man  and  stook  is  couoemed.  It 
acta  leas  bvorably  in  wet  weather,  the  Crst  outlay  in  appliances  ia  greater,  and  they 
•re  oflen  nselesa  where  the  soil  is  heavy  aud  wet.  The  dry  method  can  be  moat  ad- 
Tsnlagc<nial7  need  In  wet  weather,  and  the  application  is  most  peraistent;  the  cost  ot 
dilosuleliae  heretofoie  been  great;  there  is  mora  danger  to  the  operator,  and  an  acre 
is  poiouied  leas  qnfekly, 

"  Eiperiment  shows  that  in  tbe  broadcast  methods  of  sprinkling  there  is  a  limit  to 
the  sabdivision  of  tbe  liquid  beyond  which  it  cannot  practically  be  carried,  both  on 
account  of  tbe  erealer  tendency  of  the  nuzzle  to  clog  and  of  the  greater  specitio 
gravity  of  the  poison  eompared  to  water  in  line  spray;  so  that  in  att«mptin|f  to  throw 
tiDP  spray  over  ten  or  twelve  rows  the  outer  rows  receive  no  poiroii.  Thia  last  ob- 
itoele  applies  Ism  to  Pyrethmm,  wUicb  lias  leaaC  Npecilio  gravity.  In  nitjng  tbe  pol- 
tnns  dry  it  doea  not  aeem  possible  to  advantageously  dindiitsh  the  amount  per  acre 
by  any  present  ^plianoes,  hut  I  have  reasons  to  believe  that  a  diluent  of  simple  enrth 
■ell  drieil  aiid  piilvorixed  may  bo  uaad  with  aa  much  advantage  as  any  more  coatly."* 

*  <Jiioted  trota  a  paper  read  iu  IBuO,  before  the  Am.  Asa.  Adv.  Sc. 
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Now  Vb»  throwing  of  poison  from  below  ftnd  the  introdnotJon  of  ft  new  notsle  hu 
enabled  ub  to  dimlniih  sinch  further  the  qnuitity  to  be  thrown  on  the  plant  In  either 
method. 

The  old-foahioned  pnnctnred  Rprlnkleie,  and  perforated  or  gkozad  liners,  with  which 
all  ftre  familiar,  have  proved  impracticable,  beutoee  of  the  fine  holes  becoming  clc^^^ 
by  wet  poiion  and  other  materials.  To  prevent  this,  stirring,  ehakiae,  and  itrftining 
applianoae  have  been  combined  with  them,  bnt  withont  as  good  reatuts  ai  we  desire. 

What  may  be  called  slit-nozzles  have  been  made  in  namenmit  forms.  The  flnid, 
being  sqnirted  ont  throngh  a  slit,  expands  in  a  fan-like  shape,  and  tbos  breaks  np  into 
a  sheet  of  spray.  The  Bsgnree  have  been  cnt  in  different  anglea  and  onrves  to  prttdaee 
several  kinds  of  jets,  and  some  can  be  ralarged  or  redaoed  by  an  adjnatable  screw. 
Where  large  and  ooarA  sprays  for  broadeoat  BprinUJng  are  deaiied,  and  Uie  opening 
may  benoe  be  coarse,  these  answer  admirably;  bat  fbr  very  small,  flue  ■praya.'moh  as 
are  needed  in  poisoning  cotton  from  beneath,  the  sUt'mnat  be  so  fine  as  to  elog.  To 
remedy  tids  difflcnlty  we  have  an  improvement  adapted  to  all  nozzles  of  Qua  olaaa. 
The  flnid  is  forced  into  the  tonnd  noule  obomber  throngh  a  tube  or  hole  tangential 
to  its  ciiGomferenoe,  thereby  eaosing  an  intense  whirlii^  motion  againat  the  inner 
anrfaoe  and  its  slit  eo  aa  to  wash  away  and  keep  in  action  the  portiolea  which  would 
otherwise  tend  to  aeonmnlate  npon  and  elog  the  narrow  ontlet.  The  nozzle  ohamber 
can  be  eaail;  opened  to  remove  what  oollects  within. 

Lip  noKztes'are  sach  as  niread  the  liquid  into  a  shower  by  aqnlrting  it  ogainat  an 
inclined  aniface  or  lip,  which  may  be  formed  Sat  to  defteot  in  one  plane,  or  angnlar 
so  as  to  throw  in  two  or  more  planes,  or  conical  to  produce  Ainnel-shaped  sprava. 

NozzIgb  of  this  class  are  ezoelleDt  for  broadcast  eprinkling.  The  Up  reeiste  uie  finid 
after  it  ia  freed  from  prseanre,  thereby  retarding  it  elightly  and  oanaingalittleto 
waste  by  dripping  or  falling  in  large  drops  unless  forced  with  great  velocity.  An  ad- 
ditional pipe  to  catoh  and  retnm  the  drtp  hu  been  used. 

Botory  nocites  are  of  several  kinds.  Those  in  common  ose,  aa  lawn  aprinklers, 
work  on  the  principles  of  Barker's  mUl  and  of  the  windmill.  The  water  strHdng  the 
inclined  snrfacee  of  a  rotary  part  mahee  It  whirl  so  as  to  throw  and  break  the  fluid  to 
pieces.  Then  there  are  onliuary  tubnlar  hoee  nozzlea  with  the  ealiberrifled  fbr  ftUor 
a  part  of  their  length  to  give  a  spiral  movement  whereby  the  fluid  la  thrown  Into  a 
spray. 

The  rotary  nozzles  noticed  are  only  available  forbroadcaat  sprinkling;  hnt  wb  have 
one  named  the  cyclone  nozzle,  which  is  not  onlysnlted  for  the  same  pnipooe  by  atom- 
izlng  flnid  fine,  and  in  any  volume,  bnt  which  is  weU  adapted  fbr  spraying  the  fblioge 
beneath.  The  ronnd  nozzle  chamber  has  a  tangential  inlet,  and  at  right  anglea  to 
tfais  a  ronnd  central  outlet.  Flnid  forced  through  it  whirls  with  an  Incomprehenaible 
velocity  in  a  votnte  conrse  to  the  central  orifice,  prodndng  a  broad,  fine,  beantlfUl 
spray.    This  nozzle  is  the  beat  yet  Invented  for  spraying. 

Our  maohinee  for  throwing  poisons  are  arranged  in  fonr  natnial  olawea ; 

Ist  Brash  throwers. 

2d.  Rotary  fan  blowers. 

3d.  Bellows  blowers. 

4tb.  BqnirtinK  machines. 

I  mnat  omit  dl  detailed  coosidemtion  (though  yon  will  And  on  the  gronuda  many 
iugeniona  improvementa  which  we  have  mode  in  their  application)  and  confine  my  re- 
marks to  the  squirting  machineswhioh  are  the  moat  valnable  for  our  purpose.  A  great 
many  kinds  of  ibrce  pampa  have  been  tried.  Therotorv  seemabeat  suited  to  combine 
in  machinery,  bnt  as  yet  we  have  nous  cheap  euoughfortue  planter.    Among  the  piaton 

Kimpa  several  are  cheap  and  work  well,  as  Whitmaufs  fonntain  pump,  the  Little  QiMt, 
ohmann's,  &o.  No  improvements  of  much  value  have  been  recently  added  in  the 
pnmpa  which  ore  suited  for  our  pnrpoaee.  As  a  mle  the  aimpleat  are  the  beat  and 
cheapest. 

Bnt  the  greateat  advance  in  thia  line  is  shown  in  onr  automatic  sprinkler,  which 
entirely  does  away  with  the  labor  of  operating  pnmp.  A  windlaas  arrangement  ele- 
vatAB  the  barrel  of  poison  so  high  that  gravitation  supplies  the  spraying  power.  Prob- 
ably no  more  simple  or  practical  mettiod  than  this  can  ever  be  invented,  and  U  will 
lemain  a  standard  process. 

Fire  eitinguiahers  worked  by  gas  presBure  have  been  tried  for  q>ra7ing  fielda,  but 
thoae  in  use  are  too  expensive  and  waste  an  nnnecessaiy  quantity  of  chemieala.  We 
have  an  improved  method  of  spraying  plant*  by  gas  pressore  which  ia  ohe^t  and 
easily  managed. 

We  have  a  rotary  fan  blower  in  combination  with  diverging  pipea  ending  in  forked 
lips  and  mounted  on  a  trioagnlor  tripod  frame  with  hindswiv^ed  wheels  and  front 
gearing,  with  belt  to  move  the  fans  at  2,000  revnlations  per  minnte. 

We  have  rotary  tan  blowers  for  throwing  fluid  poison.  We  have  bellows  blowers 
in  combination  with  a  plow  or  cultivator,  whereby  the  cotton  may  be  poisoned  while 
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it  it  Wing  ciiltiv>t«d.  We  have,  ftirtlicr,  compoiiDd  fountatB  aprinklera  thTonKb 
vhtelt  the  wftter  Buy  be  forced  bv  »  pamp  or  b;  f[M  pT«Mnro  i>r  by  gravitation.  In 
the  nBitleat  aod  beat  maohliie  we  bave  the  wmter  is  forced  throui;h  a  HyHtem  of  diohu- 
brnmily  bnuwhing  tnbee,  tlie  last  fork  flexible  bo  aa  to  hug  anil  apnnkle  two  rows 
frnn  braeath.  The  flexibility  allows  no  breakace  in  pipes,  and  the  traXUag  flexiblo 
bdu  adapt  thenuelvaa  to  CTOokedaesa  and  variationB  in  the  width  of  rows. 

TbB  advantage*  of  the  triaugnlar,  tripo<l,  triojole  frame  are  tlint  it  conforms  to  all 
inegtdaiitiea  in  all  direcUoDs.  It  cannot  well  tip  ovur ;  it  forma  Ibu  base  of  a  pyra- 
mid sapjiortine  tba  barrel  of  poiion;  it  tuinB  easily  aacl  sliorl  as  upon  a  pivot;  it 
palls  eaaily  and  it  opens  and  snnta  to  suit  the  width  of  the  rows. 

With  this  maohine  A*om  twelve  to  twenty  rows  of  cotton  are  easily  anil  effectnally 
poisoDed  from  below  at  a  minimom  cost  of  niaobinery,  and  with  the  minimum  qnan- 
lily  of  matetial. 

Aaafew  ounatea  spent  in  witnessing  the  working  of  this  machinery  on  these  grounds 
will  convey  a  better  idea  than  any  amount  of  further  description,  I  will  detain  you 
no  longer,  but  earnestly  Invite  you,  npon  adjournment,  to  examine  it.  With  a  nrat 
oatlav  of  ftom  (10  to  |15  for  machinery,  not  more  than  one  cent  per  aeie  for  material 
'  and  tlie  labor  of  one  man  and  a  team,  one  hundred  and  fifty  acres  of  cotton  can  be 
poiaoned  and  protected  in  a  day.    What  more,  gonttomen,  can  yon  deaireT 

No  one  featnre  of  this  nutrvelona  exhibition,  which  does  so  much  credit  to  the  pro- 
jectora  and  managers,  haa  inteiested  me  more  than  the  trial  ground,  where  yonr 
Sonthem  otddb  and  cotton  from  all  parta  of  the  world  are  nnder  cultivation  for  com- 
pariaoD,  and  I  felt  an  intenae  mortincatian  when  I  foand  npon  arrival  here  that  this 


IB  all  defoliated  by  Uke  worm.    Estimating  that  the  plot  c  .    , 

it  Doold  bave  been  proleoted  in  less  than  an  hoar,  and  with  lees  than  a  dollar's  outlay, 
ted  it  wonld  Ii«Te  neen  •  veritable  pleaanie  t«  me,  and  a  most  t«l ling  practical  leoaoo 
toyoiL  to  hareaeen  that  inteieating  patch  of  cotton  now  in  foil  leaf,  while  deatmction 
waa  aU  aimind,  and  it  aboald  bave  been  had  I  known  of  itis  existence  in  time. 

Thveia  one  other  fkot  I  deoie  to  call  yonr  attention  to  before  taking  my  seat.  The 
work  we  have  been  doing  on  this  Cotton  Worm  is  not  sectional.  The  appliancee  I 
have  dewribed  to  yon,  wbicb  have  been  peifectcd  for  the  benefit  of  the  South,  will 
benefit  aQ  aeotiona  of  our  ooontry,  for  they  are  appUoable  to  the  potato  crop  and  to 
Bany  otber  oropa.  I  wish  our  leglalatora  to  bear  this  in  mind,  for  our  work  in  this 
MdiOosUateawliathaaprovedtnie  in  many  other  fields,  viz.,  that  what  beneStaany 
partienlar  oeotiou  redonnoi  to  the  oommon  good. 

I  tbank  yon,  gentlemen,  in  eonolnaion,  for  the  attention  von  have  j^ven  to  these 
bsgnentaiT  temarka.  I  have  ihown  yon  but  the  baieet  outune  of  the  many  interest- 
ing and  important  queetiona  raiaed  by  the  consideration  of  a  single  insect.  What  I 
have  said  ia  gimply  sncceative  of  tbo  many  things  that  have  neoeeaarily  been  left  un- 
said, anid  my  object  wm  have  been  fnUIled  if  toe  remarks  lead  to  ooHtioiu  from  the 
pisrtical  planten  here  oongregated,  and  to  profitable  discussions.  The  Cotton  Worm 
IS  bnt  me  of  many  insects  tnat  affect  your  staple ;  cotton  is  bnt  one  of  many  prodnets 
whieh  form  tlie  basis  of  our  ^roaperriy  as  a  people  and  which  are  all  more  or  less 
affected  by  insect  enemies  which  call  for  attention  from  the  Entomological  Division 
of  the  Department  of  Agrionlture.  ThisDivision,  again,  is  but  one  of  several  embraced 
in  that  Depaiiment,  which  has  for  aim  the  amelioration  of  the  farmer's  condition 
and  the  advanoement  of  the  greatest  of  all  Indnstriea. 


The  following  letter  of  reoommendations  was  written  in  obedience  to 
a  reqaest  from  Hod.  E.  J.  Ellis,  M.  C,  and  from  Messrs.  Shattnck  & 
HoAian,  of  2Tew  Orleans,  for  information  that  conid  be  used  in  the 
papers,  and  otherwise,  in  order  to  enable  the  planters  in  the  regions 
overflowed  by  the  Mississippi  to  prepare  for  possible  injnry: 

DKPABmirr  or  AoRicuLTntut,  Entomoloqical  Division, 

WatluiigUM,  D.  C,  April  25,  ISffl. 
SiBS:  The  plantMS  of  the  Hissisrippl  flats,  especially  those  in  the  flood  country,  are 
protnUy  coireot  in  expecting  nnusnal  damage  from  the  worm  to  follow  as  a  conse- 
qaence  npon  tbe  crop  oeing  belated.  It  ia  only  a  fair  supposition  from  the  present 
nnilook  that  thepluitwill  be  aerionaly  attacked  before  it  IJegins  to  make  a  crop.  On 
ibmeaceonnta  the  relation  of  most  of  the  planters  of  that  extensive  region  aa  mort- 
tngcrs  to  the  great  mercantile  honses  that  advance  their  supplies  on  the  ruluona  credit 
ifitem  there  prevalent,  is  at  this  date  very  nnpromising  aud  nnaatlefaoteiy  to  both 
ptitiM.    And  tbeoepremiaesnatnially  aooonntfbrtlkeuniisnalnDmberoflettennnr* 


.,Cooj^lc 


158         HEPOST   OF  THE   COHHISSIOVEB   OF  AGRICIILTUBE. 

coniiiig  ItoiD  p)uiteniaDdmerohaDtsof  that  Beotion  of  our  country  InqniriBK  forinfot^ 
nation  TMpMtJiiK  the  peat  and  the  best  method  of  praTflDting  or  reaUtlng  itapnitTeM. 
It  vonld  indeed  Beeni  ivi»  for  those  wbo  adTsnoe  anjiplics  npon  aeourity  on  tbe  riro- 
ipMtive  orop  tofiirnJHb  also  the  applianoesfordeniayiQg  the  pest,  aud  ineiHt  mi  ibeae 
balng  pnrehaaed,  aud  perhapi  with  an  agtvement  to  una  them  faitafally  for 


aa  a  prere^ulBite  to  obtainms  snch  lieftTj  credits  as  eo  many  have  become  arrnslomnl 
or  forced  to  ask  and  expect.  Guch  Inveatnient  sbonld  be  a  kind  nf  iiinnrance  or  a  sort 
of  seourity  somewhat  «quiva1eut  thereto. 

Tbe  old-faohinned  trutcriDK-pots  are  sold  in  qnautlties  in  sunie  iiiatBnces,  bnt  \>j 
these  the  politoDilii;  ia  done  in  a  poor,  jirimitive  manner,  which  Is  alwnys  unsatisfuc- 
tor;  aud  often  iguiie  nuiiuc:cessfiil.  None  of  the  barrel -pumps,  producing  brnailcast 
Spraj's,  have  become  snch  Htamlard  machines  tbat  the  tritde  could  hHve  cuufldcuM  to 
invest  iu  quantities  oi'  them  nr  fwl  sure  of  diaiKMineof  a  large  invoice.  Maiif  of  thcKe 
have  considerable  loual  uotoriutv  and  sale,  and  somthy  drone  ties  of  nortbem  manufoct- 
nrehave  fonnd  a  more  general  distribution,  bin  it  cannot  be  said  tbat  anv  one  of 
these  has  become  such  a  standnrdmachlnc  as  large  Jobbers  would  dam  to  bundle.  In- 
deed there  seems  to  lave  prevailed  the  sense  that  tbe  iipccial  TeqniremejitA  for  the 
thorough  and  wholesHte  destractiou  of  tbe  worms  were  not  vet  nict  bv  the  machines 
made,  and  the  suitable  article  has  long  been  looked  for  and  Iioped  for  in  vain. 

During  the  investigation  which  I  bftvo  been  condnctini,  practical  machines  on  new 
princi)]lKti  have  been  invented  and  tested  that  satia^  an  the  conditions  of  thia  diffi- 
cult problciui  to  debtro;  the  worm  in  an  econouiic,  certain  and  wholesale  manner. 
The  Idra  of  Jiret  imporlanix  ($,  that  llu  poison  be  applied  Ut  thr  nnder  tur/aoe  <^f  the /oKoq^ 
where  iba  young  worms  Ml  art  and  grow  until  large  enough  In  eat  through  the  leaf  and 
become  destructive,  where  tbe  poison  will  remain  on  and  not  be  washed  off  by  dew 
or  each  shower  of  raio. 

To  devise  the  mfchanicnl  means  ofaccompliphing  thin  on  a  large  scale,  oiin  a  rapid 
manner,  was  tbeniore  baffling  under  the  conditions  that  complexity  and  much  expense 
tnoet  be  avoided.  Bnt  all  themoredlfflcult  points  have  been  overcome  by  contrivances 
which  are  beantifnlly  simple  and  practical,  and  it  is  to  be  regretted  tbat  they  proba- 
bly cannot  be  pnt  on  the  marliet  before  next  season ;  hence  it  would  not  be  worth 
while,  did  space  permit  it  in  a  letter  like  this,  to  enter  ujion  a  detailed  deecription  of 
the  improved  inaohinery  referred  to,  which  will  appear  ic  a  final  report  soon  to  be 
printed.  For  the  nreaent,  then,  only  the  older  moclilnes  are  avalUble,  and  I  hav«  sent 
to  HessTB.  Sb&ttuck  &,  HofTman,  of  New  Orleans,  such  copies  oa  tbe  Department  has 
to  spare  of  anport  in  which  their  descriptions  and  relative  nientsare  preaeated,  oii4v 
directiDgyour  attenbion  specially  to  the  broadcast  spray  pomps  made  by  Mr.  R.  T. 
Deakin,  rbiladelpbla,  Fa.;  Sir.  J.  P.  BuhmaiiD,  Sonnlecbnrg,  Tex,;  and  Mr.  John 
Bchier,  ElUnger,  Tex. 

The  only  deeirable  poisons  that  will  be  obtainableingreatquatitlteBby  theplaaters 
are  the  vartoos  areenical  preparatione,  and  foremost  among  these  are 

PARIS  OSXXN  AM>  LO:tD0.1  PHRPLK. 

B;  the  ordinary  method  of  tprinkling  poiion  from  water-pota,  or  in  broadoaat  apiMys 
from  barrel  pumps,  about  40  gallons  of  water  containing  one  pound  of  Paris  green  or 
two-&frlis  of  a  pound  of  Ixmuon  purple,  kept  w*ell  mixi^  by  atirring  or  ahabiug,  may 
be  applied  to  Ibe  acre.  When  a  bellows  atomiior  is  used  t-o  dilfase  it  more  finely  and 
more  thoroughly,  wbicbismncb  preferable,  less  than  half  that  quantity  of  poison  aud 
water  to  the  acre  will  give  equally  gcMjd  reaiiltB.  Iu  ri/(iits  OHdryjwiiOB  by  suchsiften 
aa  are  iisnally  employi^,  one  pound  of  the  Paris  green  to  3>'>  pounds  of  such  mixture 
of  flour  and  asbea,  or  one  ponnd-of  London  purple  to  *5  pounds  of  such  mixture,  are 
proper  projiortions  to  use.  The  fiour  is  adhesive,  holding  the  poison  fast  to  the  leaves 
aud  coating  the  narticloii  of  poison  ho  that  they  oome  lose  iu  contact  with  the  surface 
of  thenlant,  andhenceit  helps  to  prevent  their  caustic  action  orbnruingof  tbeleavee. 
The  ashes  have  a  slill  greater  ameliorative  effect  in  preventing  the  caustic  action,  and 
on  this  itcconnt  it  ia  welt  to  use  as  much  as  one-third  ashes  to  two-thirds  flour  to  form 
the  mixture.  With  tliiit  preparation  the  poison  caoaot  be  too  thoroughly  mixed. 
Better  devices  for  miugliug  these  homogeneonsly  with  each  other  am  still  to  besought. 
The  best  now  easily  prcpati>d  by  the  planter  consists  of  a  barrel  witb  a  number  of  rods 
put  through  It  endwise  and  a  great  number  of  large  spikes  driven  through  Ila^deato 
project  flu  into  the  cavity. 

TI1K  lUBBTAKCRS   TO   BK   UIXKD 

ore  pnt  into  the  barrel  through  a  large  hole,  which  is  then  closed,  while  the  banel  ia 
hong  upon  an  axis  and  rotated  imtil  thoroughly  mixed. 

It  ahuuld  be  added  that  in  case  the  poisons  reconunonded  ore  iu  any  instance  not 
obUtinable,  the  pure  anenio  or  arteniaU  0/  toda  nu^  iM  morted  to,  ainoe  UicM  haw 
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itage,  th< 

TB  cheap,  t ^ ._      

.  .1  used  cODSlBtd  of  90  gralua  of  arseiilaM  of  soda  and  3IX)  grains  of  d^ztnue, 
diMolved  in  ona  gftlloD  of  cold  water.  Foar  oaDoes  of  tbio  mixture  tn  40  gallona  of 
witei  eau  be  sprinkled  on  eMsh  koie.  The  oommon  araenia  water,  whlcb  everj  ilrng- 
giU  knows  bow  to  make,  will  aoswer  well.  To  make  it  from  tbe  white  areenic  (vn^ 
gioDB  acid)  and  conunon  baking  (oaTbonate  of)  soda  is  chenper  tlian  to  bn;  tbo  atee- 
niatc,  allhongh  the  arsenlate  method  of  preparation  involves  less  time  and  labor. 
One-fifth  nf  a  pound  of  sal  soda  to  a  ponnd  of  anenio  nhonld  he  boiled  in  a  gallon  of 
rater  ontil  duaolvcd.  The  aolntlon  is  parmaiient,  no  itirriiig  or  sbslciiig  being  neoee- 
tuj  to  keen  the  poiaou  mixed.  One  qaait  of  the  iotntlon  to  40  gallans  of  natei  is 
Qwd  on  each  acre. 

oiren,  a  much  smaller 

d  when  the  poison  is  bt 
adhesive  plement  ia  no  longer  needed. 

Both  Pans  gieen  and  Loudna  purple,  when  not  adulterated  and  n'hcre  properly  ap- 
plied have  always  given  s-itisfactorj-  reeiilts.  Tbe  Latter  iteeius  to  act  a  little  slower 
than  the  Paris  gieen ;  perhaps  becaii.te  tlifi  worms  do  not  eat  It  so  niiickly,  for  thiy 
nfaie  to  eat  poisiios  trnlll  they  become  very  hangry,  bnt  it  Is  ntiir.b  tbe  oheapeet,  and 
b*ing  a  finer  powder  is  susceptible  of  a  much  tbinner  distributioD  than  it  usnally 
p-ti.  If  very  thiulj  and  evaoly  ftptjlied  it  will  lie  euten  sooner,  and  wbea  nsed  in 
iloetlme  will  prove  equally  as  elective  as  the  Paris  creeu.     And  it  is  likewise  c< 


mendnble  to  administpr  any  poison  whatevertbat  is  to  be  need  so  early  m  to  destroy  the 
worms  befom  they  reaeh  destructive  size,  and  before  tbey  appear  on  tlie  upiier  eur- 
fann  of  the  loaves.  Planters  mnst  be  urged  to  watch  oarefally  tbe  under  Hurfaoes  of 
[i«  /bliage  throughout  tbe  cultivating  season.  The  very  young  worms  are  less  easily 
Bpcn  than  tbe  sniall  spots  of  light  color  miule  by  their  gnawing  off  little  pat-ches  from 
the  lower  snrfacea  of  the  leaves.  As  soon  as  and  wnenevrr  the  young  ones  have 
Slatted,  apply  tbe  polaon  Immediately  beneath  the  fuliage.  Tbe  plownian  or  "  weed- 
etmpper"  shoulil  bo  taught  how  to  see  the  young  worms  and  be  carefully  trained  to 
find  Ibem.  At  the  same  time  ho  should  bave  hajigiu);  from  Lis  shoulder  or  plow  a 
li|;lil  bellows  atfloiizer  charged  with  poisou  ready  for  use. 

It  must  always  be  remembered  ttiat  rnr.  worms  arb  at  wuhk  kow  on  certain  plants 
in  certain  flolds  from  Horch  until  winter;  that  the  killing  of  one  early  insect  may 
pnreDttbooBADds  of  future  progeny  and  save  hundreds  of  dollars.  In  toe  wetconn- 
trr  tbe  early  worm  will  probably  be  found  first  on  tbe  earlier  cotton  on  the  dryer, 
Dandy  rldgps,  or  bightr  clay  slopefi;  while  tbe  later  worms,  which  have  generally  1)een 
the  first  ones  noticed,  and  only  observeil  when  they  appear  in  very  destructive  nam- 
ben,  may,  to  the  leas  careful  observer,  Urst  come  to  view  in  either  the  same  kinds  of 
"cuts"  or  in  the  wet  buukshut  lands,  upon  which  they  thrive  eepeciall;  wall  in  tbe 
taller  part  of  the  season, 

h  Mler  history  of  tbe  Insect's  life  would  help  the  planter  bettor  to  nndorstand  its 
habits,  bnt  these  details  cannot  be  briefly  enough  presented  to  be  further  ilsscribed 
in  this  letter, 

POlSOmNO  DEVICES. 

Ab  atreafly  etatod  (p.  153),  only  one  example  can  be  selected  from  the 
special  report  on  the  Ootton  Worm  for  preliminary  presentation  here, 
and  .we  will  describe  the  apparatus  represented  in  Plate  IX,  Figs.  1-3. 

Several  other  combinationa  and  adaptations  of  the  parts  to  be  noticed  ' 
Till  appear  in  the  other  report. 

Mactbikb  fob  8FBATIITQ  FBOH  BSLOW. — This  machine  is  transported 
by  combination  with  a  wngon  or  cart  or  other  snitable  vehicle,  and  con- 
HBts  of  a  skid,  bearing  a  barrel  or  other  poison  receptacle,  the  force 
pump  and  stirrer  operated  therein,  the  hose-pipe  leading  from  the 
pomp-spont  and  communicating  with  the  several  branchttd  pii>ed  which 
terminate  in  nozzles  carried  or  trailed  beneath  the  plants  to  deliver  the 
poison  spray  upward  onto  the  nnder  snrfaces  of  the  foliage. 

The  skid  is  a  simple  frame  to  hold  the  horizontal  barrel  from  rolling, 
and  consists  of  two  pieces.  Pig.  1,  a  a,  of  wood,  about  the  length  of 
the  barrel,  and  in  section  about  3  by  4  Inches,  joined  parallel  apart  fVom 
each  other  by  two  cleats,  b  b.  The  inner,  npper  angles  may  be  cut  to 
match  tbe  curve  of  the  barrel,  as  at «  o.  The  barrel  being  placed  upon 
this  ftame  is  next  to  be  filled. 

A  good  device  for  nuziog  the  poisoa  thoroughly  with  the  water  and 
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for  filling  the  barrel  is  sbown  In  section  in  Fig.  2.  It  coDSiBts  of  a, 
large  fuunel  that  will  bold  a  bncketfiil,  and  has  cylindrical  sides,  gg, 
that  rest  conformant  on  the  barrel.  In  this  is  a  ganze  or  finely-perfo- 
rated diaphragm,  or  septum,  d,  and  a  funnel-shaped  ba6e,j  j,  witb  its 
spout,  J),  iiifiert«d  through  the  bnng.  The  London  pniple  or  otlierpow- 
der  it)  to  be  put  in  the  funnel  and  to  be  washed  through  the  fine  perfo- 
rations by  the  water  vbich  is  poored  or  pumped  in  throagh  it  into  the 
barrel,  k.  Thus  no  lumps  of  poison  can  enter,  and  the  grains  of  poison 
being  thoroughly  wet  and  separated -remain  better  suspended  in  me  res- 
ervoir. Where  flour  or  other  adhesive  material  or  diluent  of  the  powder 
is  to  be  used  such  ingredients  should  be  washed  in  first  and  the  poison 
afterwards. 

By  reference  to  Fig.  2  the  barrel,  %,  will  be  seen  in  sectdon,  and  some  of 
its  details,  together  with  those  of  the  pump  and  stirrer,  may  be  noticed. 
The  folcrum,/,  has  a  foot  below  screwed  to  the  ban«L  Through  its 
top  is  a  pivot,  o,  on  which  tilts  the  pnmp-lever,  I,  which  is  similarly 
hinged,  at  b,  to  the  top  of  the  piston-rod,  t.  The  pump  cylinder,  gj  is 
also'hung  upon  trunnions,  i,  projecting  into  eyes.  In  this  illostrataon 
the  eyes,  ee,  have  each  ^  neck  fitting  in  a  slot  cut  throagh  the  stave 
oppositely  ^om  the  side  of  the  bung-hole,  and  beneath  the  stave  is  afoot 
on  the  eye-piece.  Its  neck  is  so  short  that  the  eye  is  held  down  firmly 
against  the  top  of  the  stave,  while  the  foot  is  as  tight  against  its  under 
surface.  The  length  of  the  eye-piece  is  alittle  less  than  the  diameter  of 
the  bung-hole,  into  which  it  may  be  inserted  to  be  driven  laterally  into 
the  slot.  The  slot  is  longer  than  the  eye-piece,  so  the  latter  may  be 
driven  away  &om  the  bung-hole  for  a  distance  greater  than  the  length 
of  the  trunnion- pivot.  Then  the  pump  being  inserted,  until  these  pivots 
come  opjtosite  the  eyes,  the  latter  may  be  driven  -back  as  sockets  over 
the  pivots  which  play  in  them  when  the  pump  is  worked.  To  hold  these 
eyes  toward  the  pump  and  upon  the  trunnions  a  wedge,  v,  is  driven  in 
the  slot  beyond  each  eye-piece.  Thus  the  pump  is  easily  attached  or 
removed  and  its  union  with  the  barrel  is  strong  and  firm.  Perchance  it 
be  desired  that  this  pump-hole  be  bunged  the  side  slots  may  be  wedged 
to  make  the  barrel  tight. 

The  parts  of  the  pump  being  hung  as  described,  the  hinge,  b,  forms  a 
toggle-joint,  and  in  its  action  causes  the  pamp  to  oscillate  on  its  trun- 
nions, its  basal  end  swinging  wider  than  its  top,  as  indicated  by  the 
dotted  line  &om  a:  to  y.  Upon  the  extremity  of  this  swinging  end  is  a 
loop,  h,  through  which  is  passed  a  stirrer-bcu:,  mn,  made  to  sweep  back 
and  forth  in  the  lower  side  of  the  barrel  thos  to  agitate  and  mix  the.  snb- 
stances  considerably  duriug  the  operation  of  the  pump,  every  stroke  of 
the  handle  causing  one  or  two  strokes  of  the  stirrer. 

The  method  of  inserting  and  extricating  the  stirrer-bar  is  as  foUovs: 
It  is  raised  with  the  pump  until  the  end,  tn,  comes  opposite  the  bong- 
hole,  X,  through  which  the  bar  may  be  pulled  out  by  the  cord,  w,  which 
is  attached  to  the  end,  n,  and  also  preferably  to  the  bungs,  r  and  z,  as 
shownt  Throagh  the  same  hole  the  bar  may  be  Inserted.  This  stirring 
device  is  the  simplest  in  mnstmction  and  operation  of  any  yet  contrived, 
while  working  as  it  does  with  reference  to  the  concavity  of  the  barrel 
it  is  perfectly  efi'ective. 

Pnmps  having  other  external  or  internal  constructions  than  those 
shown  here  may  be  similarly  mounted,  and  it  matters  little  if  the  eye  or 
the  trunnion  be  either  on  the  pump  or  on  the  slot-piece.  Bat  some  of 
the  points  in  the  internal  construction  of  the  pump  may  he  briefly  noticed 
here.  The  lower  extremity  of  the  piston-tube  is  closed  and  has  a  cir- 
coltU"  seat  above  which  is  a  slot-shaped  entrance  to  the  cavity  of  the 
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piatoD-tabe.  Higher,  is  anoQier  circular  seat,  and  immediately  above  it 
another  inlet  to  the  pistoQ-tabe.  Between  the  two  seats  is  an  eiroalar 
ahde-TalTe,  which  bears  a  packing  on  its  taoe  and  plays  loose  or  flree 
up  and  down  as  caused  by  the  pressure  to  open  the  lower  inlet  during 
the  downward  stroke  and  to  close  it  on  the  npwiu^  stroke.  The  upper 
cap  of  tbe  cylinder  is  qnite  loose  abont  the  piston-pipe,  and  holds  one 
end  of  a  sheath  or  tubular  packing,  the  lower  free  end  of  which  flta 
snugly  aronnd  tbe  piston>pipe  and  tighter  to  the  same  when  the  fluid- - 
pressnie  is  on  the  outside  of  it  The  piston-tcbe  has  abont  h^f  the 
capacity  of  the  outer  cylinder,  and  the  whole  arrangement  is  such  that 
fte  pump  discharges  dnring  both  strokes,  being  a  constant-acting  or 
doaUe-acting  force  pimip,  which  operates  the  same  whether  the  dis- 
char^  be  taken  from  a  spout,  upon  the  side  of  the  cylinder  or  ficom 
the  Hide  or  end  of  the  piston-tube.  With  the  discharge  &om  the  piston 
end,  and  a  suction-hose  upon  its  opposite  extremity,  the  pump  may  be 
oaed  apart  &om  the  b^rel,  like  the  so-oaHed  "fonntaiu  pomps"  and* 
"  hjdrmiettes  "  of  the  trade.  Ita  valves  are  all  metallic,  and  it  may  be 
made  fop  Uie  highest  pressures  or  to  throw  any  volume  desired.  A  one- 
balf  inch  discharge-spout  delivers  volume  enough  for  an  eight-row  ma- 
diine  like  the  one  before  us. 

From  the  spont  a  main  pipe  or  hose  commonicates  to  a  pipe  extendiog 
across  and  above  the  rows  and  bearing  branohes  descending  in  the  . 
alternate  interapaces  between  the  rows,  while  each  is  provided  with  a 
fijrk  or  pair  of  arms  to  supply  a  pair  of  rows.  In  this  special  form  of 
Uie  machine  the  main  cross-pipe  is  hinged  to  the  two  sides  of  the  body 
of  the  wagon,  and  at  one  of  these  junctures  is  a  lever  with  a  rat^^et 
qnsdrant  whereby  to  elevate  the  descending  pipes  with  the  arms  uid 
noezlea  when  taming,  or  to  surmount  stumps  or  other  obstacles,  for  in 
this  case  t^e  descen&Lg  pipes  are  Inflexible  and  stifQy  attached  to  the 
mam  oross-pipe  and  the  lever,  that  they  may  be  elevated  by  depressing 
the  latter,  which  can  be  set  at  any  notdb  desired,  bo  that  the  arms  may 
be  allowed  to  tnul  or  dr^,  or  may  be  sospended  partly  or  wholly  near 
the  gronnd  or  higher  to  suit  the  operator. 

There  are  other  ways  of  attaching  this  apparatus  which  allow  it  to 
conform  to  the  irregularities  of  ^e  ground  more  thoroughly  and  inde- 
pendent of  the  rocking  of  the  vehicle,  but  it  is  unnecessary  to  describe 
them  in  this  connection. 

The  two  arms  of  the  main  oross-pipe  extend  in  a  direct  line  and  have 
all  the  joints  and  segments  stiff,  while  the  segments  have  each  a  length 
equ^  to  tlie  width  cNf  a  pair  of  row  spaces,  whereas  by  {mother  construe- 
tion  set  forth  in  the  large  report,  the  main  arms  are  either  partially  or 
wholly  flexile  in  their  joints  or  segments,  or  both,  and  they  may  stand 
at  an  angle  with  each  other,  or  continuously  parallel,  as  desired.  In 
those  cases  tbe  parts  are  suppcoted  by  a  bar  or  frame  which  may  or  m^ 
not  have  runners  or  legged-wbeels  other  than  those  of  another  vehicle 
combined  therewith,  and  the  descending  branches  are  also  usually  made 
partially  or  wholly  flexile,  that  they  may  trail  or  drag  more  thorough^, 
conformaQt  to  the  irregularities  of  tbe  gronnd  and  the  rows.  SimHany 
tbe  terminal  branches  on  the  descending  tubes  may  stand  parallel  or  at 
an  angle  with  each  other  and  bo  straight  or  curved,  witji  or  without 
flexile  joints  or  segments,  but  the  exact  construction  in  the  present  ex- 
ample is  illustrate  in  Fig.  3.  While  some  curve  seems  usually  desir- 
able, it  may  be  made  either  in  the  descending  branch  or  its  fork,  or  in 
the  terminal  arms,  or  in  all  these  parts. 

Beferring  to  Fig.  3,  t  is  the  descending  pipe,  y  its  fork,  which  may  be 
braced  by  an  additional  piece,  and  this  may  serve  as  a  weight  to  hold 
U  AG 
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tbe  ftirk  ftom  being  lifted  or  tilted,  or  as  a  slide  plate,  beneatb,  to  pre- 
vent the  ground  &om  wearing  the  parts  above  it,  or  a  separate'slioe-plate 
or  independent  weight,  freely  removable  or  not^  is  sometimes  combined 
frith  the  fork,  as  viU  be  shown  in  the  other  report  referred  to.  There 
are  also  different  ways  of  making  the  angle-pieoe,  and  one  of  the  beet  ia 
where  two  oorred  pieces  of  tube  are  cnt  and  matched  together  go  as  to 
farm  a  3- way  fork,  the  angle,  y,  between  the  horizontal  parts  being  about 
90°,  and  the  elevation  of  the  part,  t,  which  is  inserted  in  the  descending 
branch,  is  about  45°  &om  tbe  horizontal  base-plane.  Snch  a  fork  offers 
the  least  possible  resistance  to  the  fluid  forced  through  it.  In  the  figure 
the  tabular  arms,  i  i,  are  joined  to  the  angle  pieoe  by  the  flexile  sheath 
coaplin^s,  e  a,  having  stoat  wraps.  To  prevent  the  joint  thus  formed 
£n>m  beong  too  flexile,  and  to  give  it  additional  elasticity,  a  rod  of  spring 
metal  extends  inside.  These  spring  rods  canae  the  arms  to  spring  to 
the  baaes  of  the  cotton  plants  and  the  fork  to  open  or  close  as  pressed 
'Upon  by  the  row  or  not,  and  thereby  conform  the  positions  of  th^  t«r 
minal  nozzles,  n  »,  to  the  variable  width  or  conrses  of  the  rows,  to  apply 
the  same  to  discharge  &om  about  the  basal  center  of  each  plant  npwaid 
into  its  foliage. 

The  nozzles  may  be  joined  inflexibly  or  by  an  elastic  onion  with  sheath 
and  spring  rod,  or  in  any  of  the  flexile  parts  named  spring-lined  suo- 
,  tion  hose  or  a  torsion  spring  to  allow  partial  but  not  complete  rotaiy 
movement  may  be  employed.  Each  terminal  arm  forms  a  supply  tube 
to  its  nozzle  chamber,  whioh  has  an  eccentric  inlet-passage,  tmm  the 
same  tangentially  through  its  wall,  admitting  the  fluid  so  excentrically 
that  it  whirls  in  the  chamber  and  discharges  through  a  side  outlet  in 
the  form  of  a  spray.  The  whirl  thus  produced  is  very  intense  and 
gives  tbe  fluid  such  centrifugal  motion  as  will  disperse  it  broadly  from 
the  orifice  and  thus  produce  a  very  finely  atomized  spray.  The  spray- 
ing power  varies  with  certain  details  in  the  proportions  aud  constmo- 
tion  of  the  passages  and  other  parts.  AVitb  a  soitable  straining  device 
in  the  base  of  the  pump,  bodies  large  enough  to  dog  the  smedl  outlet 
cannot  enter,  but,  should  clogging  materials  enter  otherwise  to  interfere 
with  the  discharge,  the  foco  and  back  of  the  chamber  may  be  easily 
taken  apart  to  remove  matters  from  the  interior.  The  nozzles  prqject 
so  little  beyond  the  sapply-pipe  as  hardly  to  catch  upon  the  plants,  and 
in  case  any  objection  be  raised  to  the  slight  recess  sometimes  occurring 
between  the  chamber  and  its  pipe,  that  may  be  filled  completely  by  metal. 
This  same  nozzle  is  used  with  eqn^ly  good  eflect  on  other  pipes,  by- 
dronettes,  syringes,  or  pomps,  as  wclU  as  on  blast  atomizers,  and  is 
onsnrpasaed  for  spraying  flx>m  the  gronnd  upward,  as  here  desired. 

The  whole  contrivauce  as  an  eight-row  machine  is  Ught,  can  be  hauled 
rapidly,  and  has  been  tested  eufflciently  to  show  that  it  is  practical 
Sy  adding  two  additional  arms  twelve  rows  may  be  covered. 

DAMAGE  IN  1881. 

Alabama. — Talladega :  Appeared  late  and  only  on  Inxuriant  growth 
in  some  sections.  Limestmie:  Shed  more  from  want  of  proper  cnltiva- 
tioQ  and  rain  and  drought.  Latorence :  la  low  bottom-lands  to  some 
extent.  OmucKk:  All  the  top  crop  destroyed.  Barbour:  Partially  in 
many  fields  rust  preceded  the  caterpillars  aud  destroyeil  what  tiiey 
would.  Ferry :  Prairie  early  and  saudy  land  later.  Chilton  ■•  About 
three-fourths  stripped  of  leaves  early;  after  raiu  budded  out  but 
Blade  nothing,    l)e  Katb:  Stripped  in  some  sections.     Saint  Oiatri 
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Seme  fields  were  not  touched  while  others  were  entirely  stripped. 
Cierokee :  Some  fields  stripped  fiirly,  others  not  at  all.  Russell :  On 
bottom-lands  early.  Marengo :  Stripped  entirely  where  no  poison  was 
used. 

Akkaksas. — Smnpstead :  Some  spots  none ;  others  as  high  as  SO  per 
cent.  Pulaski:  Earlier  than  ever  before.  Woodruff:  Only  the  foliage 
and  nnmatared  bolls.  Jackson :  By  the  Army  "Worm.  Montgomery ; 
Many  fields  stripped  after  the  cotton  had  matured.  Pope :  Later  than 
usual.  Howard:  Leaf  Worm  came  early  but  did  no  damage.  Monroe: 
Wiole  region  stripped  bare  of  foliage. 

Qeokgia. — Bibb :  On  bottom  and  new  land  only.  Muscogee :  On  low- 
lands early ;  nplands  later.  LowTides  :  Second  crop  of  foliage  entirely 
8tiipp^  Hancock :  Entirely  on  low,  wet  lands.  Jones :  Stripped 
eotirfely  on  red  lands;  gray  land  suffered  but  little.  Dooly:  Only 
partially.  Morgan:  In  conaeqnence  of  the  very  late  fall  and  frost;. 
lAMoln :  Few  fields.  Liberty :  Partially.  Early :  Some  localities 
early.  Oconee :  Picking  of  the  best  cotton  was  done  before  the  worms 
came. 

FLoaniA. — Colvmlms :  Many  fields  stripped.  Madison :  Only  in  por- 
tjoos  of  the  connty.    Sumter :  Was  stripped  entirely. 

TsNNBSBEB. — Bedford :  Boll-worms  are  naknown  here,  thongh  oat- 
teipillarB  stripped  the  leaves.  Lincoln :  Stripped  of  leaves.  IMekson : 
Tery  little  damage  done  in  this  coanty.  White:  Boll-wormadotheoidst 


South  Oaboi.ina. —  Oconee:  Only  partially  in  limited  loeahties. 
GreemiSle :  Orop  made  before  worms  came.  Newberry :  In  some  local- 
ities, bnt  so  late  in  season  as  not  to  injure  yield;  rather  benefit  It  by 
ezpoeing  the  unopened  bolls  to  snn.  Abbemlle :  Where  it  appeared  did 
not  more  than  eat  the  leaves  on  the  plant.  Bamsville :  Stripped  clean 
of  leaves  and  yonng  bolls,  which  came  too  late  to  make  anything. 

KoBTH  Oabouna. — Came  too  late  to  do  any  damage.  Lenoir:  Did 
not  appear  only  in  a  few  places.  Columbus:  Only  appeared  in  a  few 
places  and  too  late  to  do  any  damage.  Gabarrvs:  Did  not  appear  till 
after  crop  was  picked ;  they  then  stripx)ed  the  plant  Wilson:  A  few 
appeared  jost  before  firost,  but  did  no  damage.  Cumberlat^ :  Few  fields 
had  the  leaves  eaten  off,  bnt  too  late  to  do  any  damage.  Pitt:  Few 
places  th^  appeared,  but  too  late  to  do  any  damage.  Cleveland:  Very 
little. 

LounuifA. — Union:  A  fbw  places  had  then  reported,  bnt  no  damage 
done.  Jaelaon:  Stripped,  but  after  matnrity,  Ltucoln;  In  someplaces, 
bat  not  until  after  it  was  picked.  Franklin:  Kot  until  pickiug  was  over, 
then  Wily  partially.  Bast  Carroll:  Stripped,  except  very  high  land  or 
shaded. 

Mississippi. — Union:  In  some  localities,  but  after  cotton  matured. 
Tate :  Second  growth  eaten  by  them  (leaves),  bolls  not  hurt.  Ckickasau) : 
Army  Worm  destroyed  top  crop.  Alcorn:  In  a  few  localities,  but  after 
the  crop  had  mostly  opened.  Prentiss :  Did  not  appear  until  about  frost, 
and  did  no  harm.  Rankin:  Very  little,  and  after  bolls  were  matured. 
Jeferson:  Destroyed  all  top  crop.  Clay:  Bottom  crop  at  maturing. 
laaquena:  Only  partially,  and  that  late.  Clarke:  Owing  to  the  early 
drought  the  leaves  became  so  hurd  aud  dry  that  they  made  very  slow 
progress. 

TEXAS, — Oonzales:  In  some  places  early;  others  late.  Bee:  Damage 
at  first  of  season  by  Grass-woriu.  Colorado:  In  some  sections  where 
notpoisoned.  Denton:  Partiallyby  the  Web- worm.  Lee:  Wberepoison 
waa  not  used  the  plant  was  generally  stripped.    Eovston:  la  Tery  £bw 
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sectioiis,  and  very  late.  Wise :  Game,  but  too  late  to  do  bann,  BrazM : 
Very  late;  too  late  toit^nre.  Live  Oak:  la  some  localities.  Wood:  Too 
late  to  damage.  Lampasat :  Game  too  late  to  damage.  Milam, :  Second 
cnn)  damag^  in  some  localities.  Van  Zandt:  Oaterpinars  came  early 
and  made  clean  sweep.  Orimes:  Only  top  crop  injured,  which  seldom 
amooata  to  anything.  Palo  Finto:  Stripped  bat  very  little.  Leon:  In 
some  places,  bat  too  late  to  do  damage.  Fannin :  Some  fields  were 
stripped,  but  not  nntil  it  was  all  opened. 
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FOSSISLB  FOOD.FLANTS  OF  THE  COTTON  WOBU.* 

One  of  tlie  most  interesticg  chfffacterisljcs  of  the  Cotton  Worm  is  titat 
it  is  so  strictly  confined  to  Gotten  as  its  food-plant.  All  attempts  hith- 
erto  made  to  discover  additional  food-plants  have  proved  futile ;  nor  have 
we  been  able  to  ever  make  it  feed  eaooessfully  on  other  plants  allied  to 
6oBsypiam.f  We  have,  however,  \(mg  felt  tiiat  there  must  be  some 
othw  wild  plant  or  plants  npon  which  the  species  caa  exist,  and  this 
belief  hae  been  all  the  staronger  since  it  was  demonstrated  two  yean  a^ 
tmm  observations  made  by  Dr.  P.  B.  Hoy  that  the  luva  may  occnr  m 
Wisconsin,  and,  consequently,  oat  of  the  range  of  the  cotton  belt.}  We 
have  given  special  directions  to  those  in  any  way  connected  with  tiie 
Cotton  Worm  investigation  to  search  for  sach  additional  food-plaats, 
bat  so  far  no  additional  food-plant  has  been  discovered.  lAst  B^ovem- 
ber  we  received  &om  Dr.  J.  G.  Keal,  of  Archer,  fla.,  specimens  of  a 
plant  with  eggs  and  newly-hatched  larvie  which  he  believed  to  be  those 
of  Aletia,  bnt  vhich  belong  to  an  allied  species — ^the  Anomis  erosa  Guen. 
The  plant  proved  to  be  one  of  the  Malvaceie  (ITrenalo^ta  Linn.),  which 
is  reported  as  quite  common  in  tiiat  part  of  Florida  and  further  soutb, 
being  a  tall,  branching,  and  straggling  weed  with  annual  stems  and 
perennial  root,  from  which  new  shoots  arise  in  January.  It  blooms 
from  February  to  December,  and  is. a  valuable  fiber  plant,  the  bark 
of  both  stem  and  root  being  very  strong,  and  used  very  generally  for 
whip  and  cording  purposes.    The  leaves  have  three  very  conspicuous 

■CominiuiiRated  by  tLe  ftothor  to  the  Amerieatt  NaturalUt  April,  1883,  pp.  327-S. 
tThe  only  purtial  mcoeaa  in  thU  line  U  tliatmeatloned  iuonr  BoUetinon  tha  CottfHi 
Woitn,  p.  12. 
t  8m  Beport  on  Cotton  Inaeote,  Deputment  of  Agtionltnn,  1970,  p.  80. 


.C".oo«^[c 


SEPOItT   OP  THE  EHTOMOLOGIST.  165 

laccharine  elands  on  the  principnl  Teins  toward  the  leaf-stem,  and  the 
plant,  Dr.  Neal  reports,  is  much  less  sensitive  to  cold  or  firost  than 
Gossypinm.  We  find  that  the  plant  has  been  received  by  Dr,  Yaeey, 
botanist  of  the  Department  of  Agricnltnre,  from  several  parties  m 
Florida,  with  inquiries  as  to  the  valae  of  the  fiber.  XIrena  Utbata  was, 
until  very  recently,  not  known  to  occur  in  the  United  States.  It  is 
common  on  dry  hill  pastures  almost  everywhere  in  the  West  Indies  and 
soathward  to  Oniana  and  Brazil,  and  is  also  reported  from  Western 
AJrica,  East  Indies,  China,  and  some  of  the  Paoiflo  islands.  It  seems 
to  thrive  very  well  in  Florida,  and  is  likely  to  spread  to  other  acyacent 
States. 

The  Anomia  eroxt,  the  eggs  and  yoong  larvte  of  which  were  not  nn- 
oommon  on  the  leaves  of  uie  Urena,  may  be  distingaished  frtun  Aietia 
by  the  paler,  more  translucent  charact^o-  of  both  ^g  and  larva,  and 
by  the  first  pair  of  prolegs  being  quite  obsolete,  in  which  character  it 
ruembles  the  Anomia  .exacta  timi  affecta  cotton  in  Texas.  Aietia  lune 
that  had  been  fed  on  cottouj  when  placed  upon  the  Urena,  refosed  to 
feed  apon  it,  and  finally  perished. 

We  recently  took  occasion  to  carefolly  examine  the  Malvaceons  plants 
in  tlie  herbarinm  of  the  Department  of  Agricnltnre  with  some  qi^e  in- 
teresting lesnlts,  although  a  herbarium  is  natnndly  the  least  fitvorable 
place  one  can  choose  for  an  entomological  investigation  of  this  charac- 
ter, as  plants  that  are  least  injured  by  insects  are  most  apt  to  be  col- 
lected, and  the  mode  of  preserving  the  plants  stUl  further  reduces  the 
dunces  of  finding  traces  of  Aietia,  because  only  one  side  of  the  leaf  is 
available  for  examination.  How  small  this  chance  is  may  be  illustra- 
ted by  the  &ct  tiiat  <m  the  specimens  of  Gossypinm  in  the  herbarinm 
no  Aietia  eggs  or  egg-shells  conld  be  discovered,  and  that  only  one 
specimen  showed  any  trace  of  being  injured  by  any  insect  whatever. 
Kevertheless  a  number  of  eggs  or  fragments  of  such — some  of  them 
from  their  Btructnre  very  clo^y  related  to  Aietia — were  found  on  lie 
following  plnnts:  Malvastrmn  ^picatum,  from  Florida  and  Xicaragna; 
I7r«iia  r^Ksia  (which  is  considered  a  form  of  U,  loiata),  from  Southern 
Honda;  Pawmta  tpphaleoides,  from  Cuba:  8ida  gUymerata,  from  Caba. 
One  object  of  this  examination  was  to  discover,  if  possible,  the  par- 
ticular Halvaceous  plant  upon  which  Aietia  feeds  in  the  States  north 
of  the  cotton  belt,  but  this  proved  to  be  an  almost  complete  &ilnre,  be- 
cause the  herbarium  contained  only  six  specimens  of  such  plants  from 
the  more  northern  States,  not  counting  sixteen  specimens  cultivated  in 
the  agricultural  grounds  at  Washington,  However,  on  a  specimen  of 
8iia  tpinoio,  from  York  County,  Pennsylvania,  an  egg  was  found  which 
has  every  appearance  of  that  of  Aietia. 

We  wonld  earnestly  call  upon  entomologists  who  may  read  these 
pages  to  aid  as  in  obtaining  evidence  of  the  food-plant  of  the  insect  in 
the  more  northern  States  1^  an  examination  of  the  plants  indicated  by 
an  asterisk  in  the  following  list,  as  it  is  upon  such  diat  the  insect  will 
probably  be  foond  at  some  future  time,  bat  only  late  in  the  season: 

LOCAUnXB  TOB  KALTACEODS  VUJTK  FBOM  QRAT'B  nX>KA. 

ilUuM  oMebtaU*  L. — Bait  muahes  coast  of  New  Eugland  and  New  Toik.    (NaL  Izom. 

Halva  rvhiwIt/bHa  L. — Wayddea  and  enmrated  gronndB,  oommoii.    {Nat.  ftvm  En.) 
lyiMtfrit  K— Wayude*.     (Adv.  from  En.) 
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CaOirrluit  MangvJata  Gray.— Dr;  prairies,  WiacoDsiii,  Dltuois,  ftttd  RontliirMid. 

atcaoidei  Gray.— Barren  oak  lauds,  Soiitticrn  Kenljucky  and  TenueMee. 
Sapaa  dUnoa  L, — Limeatone  Tallaj-B,  PennHylvania  and  soathward  to  the  Valloy  ol 

Vireinia,  weot  to  Ohio  and  liliuoia,  raio. 
'MalvtulhtM  angtuhan  Oiay.— Koch  laland  ia  the  MiflalsBippl,  Illinois. 

'eocdneim  Gray. — Abounds  on  Che  plains  irom  Iowa  amd  HlnnMot*  vMt- 

'Sida  NiuMM  Car,— Rocky  riTOT bants,  PennaylTaiiia;  YorkConnty,  Kanawha  Comity, 
Virginia,     (Cultivated  in  old  gardens.) 
aUottii  T.  &  O.— Sandy  soil,  Soathen)  Tirginia  and  Knitlivard. 
'tpinoia  h. — Waste  places,  oowmon  southward. 
^itufiSm  avieenna  Gartn. — Waste  places,  escaped  from  gardans.     (Adv.  from  India. ) 
Modiota  mitltijida  Mcench. — Low  grounds,  Virginia  and  southward. 
Eottettltkya  mrginioa  Prosl. — Marshes  on  the  coast,  New  York  to  Virginia  and  south- 

ward. 
Sibiiau  notdienioi  L. — Brackish  marshes  along  the  coast,  Bometlmea  extendiug  np 
rivers   &r  beyond  the  iuflnence   of  salt  water  (aa  ftboTa 
nnmsbTirg,  Pa.],  also  Onondaga  Lake,  N.  Y.,  and  Veat- 
ward,  usually  within  the  inflneuces  of  salt  springa. 
0r<indi;It>rM  Miohs. — lliinois  and  aonthward. 

Biiiitaris  Cav. — Eiver  banks  Puuneylvania,  to  Illinois  and  sonthward. 
trianun  L. — Escaped  from  gardens  or  grounds.     (Adv.  from  Eu.) 
igriacui  L. — Escaped  from  gardens  or  gronnds.     (Adv.  from  En.) 

Of  tliese  twenty-two  species,  eight  of  wkicb  are  introdnoed,  at  least 
eleven  are  not  likely  to  occor  in  WiscoDsin,  bo  that  the  number  of  plsatB 
-  npoD  which  Uie  insect  will  probably  be  fooBil  is  veiy  limitied,  i^  as  !■ 
most  probable,  the  plant  really  is  one  of  the  Molvacete. 

IHB  QUE8TIOIT  OF  EOBEBnATIOn  BSTTLKD. 

In  presenting  Bome  of  the  more  recent  diacoveriea  of  importwice  fttient 
this  insect  to  the  National  Academy  of  Sciences,  at  ita  annual  session 
in  this  city  last  May,  we  considered  the  qaestion  of  hibernation  in  the 
following  words: 

But  my  chief  object  in  referring  to  this  Insect  is  to  conTSf  the  infoimation  to  ths 
Aoademy,  which,  though  perhaps  of  less  practical  import,  is  nevertheless  ofscienti&e 
interest.  In  the  remarks  wbioh  I  made  in  1U79  it  was  shown  that  tliere  were  various 
theories  held  by  competent  men — both  entomologists  and  planters — as  to  Uie  Mbama- 
tionof  this  Aletia;  some  believing  that  it  bibnmated  in  tile  chrysalis  state,  Bome  that 
it  Burvived  in  tlio  moth  stato,  wbae  still  others  contended  that  it  did  not  hibernate  at 
all  in  the  United  States.  There  wore  many  known  facts  which  gave  weight  to  this 
laat  liypothesls  wbiob  was  espoused  by  Pro£  A.  R.  Grote.  The  stningcst  points  in  its 
favor  were  that  the  insect  had  not  before  been  seen  in  any  state  dnring  Uie  monHM  Of 
UMob,  April,  and  Uay,  together  with  the  tendency  of  error  frvim  mistAking  other 
species  on  the  part  of  thoHo  who  reported  having  fonnd  either  the  chrysalis  <v  the 
moth  during  the  winter  months. 

Yet  there  were  many  facts  which,  as  T  then  stated,  led  me  to  believe  that  the  theory 
was  erroneous,  and  that,  aa  I  have  always  contended,  the  insect  did  hibernate  In  the 
southern  portiuiin  of  tbo  cotton  belt,  ilow  diBlcnlt  it  has  be«n  to  get  absolute  and 
experimPiital  proof  of  tho  correctness  of  this  belief  may  be  gathered  from  the  fact 
that  I  have  hod  competent  aRoutB  each  winter  since  lha(  of  187S-79  fully  instmofcd 
to  seareh  for  and  obtain  such  evidence,  and  that  until  the  present  winter  it  has  never 
been  fortbcoming.  I  am  glad  to  be  able  to  state,  however,  that  hibemation  is  now 
AD  estahlishrd  fact  upon  indisputable  evidence,  and  that  during  areceot  trip  Bo  South 
Georgia  and  Florida  I  was  able  to  completely  bridge  tho  gap  which  had  hitherto  l>een 
supposed  to  exist  in  the  anaaal  cycle  of  the  insect's  history. 

wehave,  during  the  past  winter,  been  able  to  obtain  Urn  moths  during  every  month, 
and  have  watched  them  in  fact  until  the  early  part  of  March.  We  have  found  the  eggs 
deposited,  also,  in  the  early  part  of  March,  Jast  as  the  hibernating  motlu  wen  disap- 
pearing, and  I  found  the  worms  of  all  siiee  on  rattoon  cotton  dnring  tho  latter  part  of 
that  mouth.  I  itioeived  chrysalides  from  this  Hmt  brood  of  worms  two  we^e  ago,  or 
in  the  first  days  of  April,  and  the  fresh  moths  are  nnw  issuiiig.  This  is  folly  six  weeks 
to  two  months  eatli^r  than  the  first  worms  were  diHcovered  in  the  spring  of  1879  and 
1880,  though  we  then  discov^ri'd  tbcm  iu  the  lattci^  pai-t  of  April,  or  several  weeks 
earlier  than  they  had  previously  been  ri^i'onlcd. 

Id  short,  there  is  uothing  muro  ftilly  cstabUahed  now  than  that  the  moth  hibernates 
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!gg,  iaatvaul  of  lajiog  himarJidB  on  the  same  plant,  aa  it  does  later  in  Uie  aeason),  few 
-D  numbers,  aiid  quit«  liable  to  the  attackB  of  their  variouB  eoomies  jnst  issuiog  from 
their  winter  qnirtero  and  finding  a  Hcarcity  of  othDr  food ;  also  to  the  less  rapid  devel- 
opment dnriDg  the  cooler  sprinK  monthB. 

Aside  from  the  aatiafaction  oi  bridging  over  ho  Impottont  a  gap  in  the  natural  Iiia< 
loTjr  of  this  (letitrnDtive  insect,  the  fact  egtahlialied  baa  this  important  economic  bear- 
ing: Whereaa,  npon  the  theory  of  anneal  invasion  from  Bome  eiotio  country,  there 
was  no  incentive  to  winter  or  eprini;  work  lookiii);  to  the  destruction  of  the  tnottas, 
Ibwe  is  now  every  incentive  to  Btioh  action  aa  will  destroy  It  either  by  attracting  it 
dnring  mild  winter  weather  by  sweeta  or  by  burning  the  grasses  in  which  it  ihelters. 
11  shMiId  also  be  a  warning  to  cotton-growera  to  abandon  the  slovenly  method  of  cul- 
livalion  whicli  leaves  the  old  cotton-stalks  Btauding  either  nntil  the  nett  crop  ia 
plnnted  or  long  after  that  event;  fbrmany  planters  have  the  habit  of  pJanting  the 
iMd  in  a  furrow  between  tbe  old  rows  of  stalks.  The  moat  careful  recent  reaearohea 
■II  Imd  to  confinn  the  belief  that  Ooaaniium  is  the  only  plant  upon  wUich  tbe  worm 
feeds  in  the  Soatbors  States,  so  that  in  tbe  lieht  of  the  facts  which  I  have  nreeented 
to  jon  there  ia  aJl  the  greater  incentive  to  that  mode  of  culture  which  will  fflrevent 
the  erowth  of  rattoon  cotton,  since  it  is  VMy  questionable  whether  the  motb  wonli) 
pirrTra  long  enongh  to  perpetnate  itself  upon  newly-aomi  eottoB  eEC«pt  for  Hu  total- 
Taliaa  af  the  ratloen  cotton. 


MISOSLLANBOUa  INSSOXa. 

THE  OBEXA  A^OMIS. 

(Aflotnu  erosa  Htlb.) 

OtdcT  LSFIDOPTBBA;  &nily  NootrrmiiD. 

[Plate  Vm,  Pig  1.] 


Of  the  namenms  insecta,  the  history  of  which  ire  have  traced  In  Qie 
last  few  years,  one  speciea  of  considerable  Interest  may  here  be  recorded ; 
for  it  is  not  only  interesting  on  accoant  of  its  occurrence  upon  a  flber-nro- 
ducfaigplantjWhichsomeaflymay  prove  of  considerable  importance,  Dnt 
also  on  aoconnt  of  it6  relations  to  the  Cotton  Wotm  {Aletia  xylina)  for 
which  tt  mi^t  easily  be  misteken  in  its  earliest  stages. 

Hie  species  under  consideration  appears  to  be  qaite  generally  dis- 
tributed over  most  of  the  Gnlf  Stat«s  wherever  its  food-plant  ( iJrena 
toAofti),  sDd  possibly  ottier  nearly  related  plants,  are  foaud  growinjf. 

Tbe  belief  that  tlie  eggs  of  tbe  species  now  tinder  considenttion  were 
tiiiofle  of  Aletia  was  stS'ragQiened  in  the  minds  of  those  who  first  foand 
tiiem  by  the  inference  that  after  the  disappearance  of  cotton,  Aletla 
wonld  bare  to  search  for  other  snitable  plsuts  to  snstain  its  offspring 
nntil  new  cotton  should  commence  to  grow  the  following  spring;  bat  so. 
ftr  seitrher  ite  eggs  nor  ite  If^vEB  have  ever  been  discovered  upon  nny 
other  i^nt  bnt  cotton. 

The  eggs  of  this  Auomis,  which  so  far  have  been  fband  only  on  tbe 
leaves  of  Uren%  appear,  if  examined  with  a  common  hand-lens,  to  be 
ttmetarally  indistingnishableftom  those  of  Aktia,  and  were  sent  to  the 
DqMrtmeBt  from  Florida  by  Dr.  ^eal,  witb  t^e  assunmce  that  they  really 
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belonged  to  that  insect,  sod  tliat  its  Trinter  food-plant  was  discovered. 
Ab  examination  under  the  microscope,  however,  showed  conHiderable 
differences,  notwithstanding  the  great  similarity  In  size  and  Bculptnre. 
The  color  is,  however,  paler,  and  not  of  the  peculiar  bright-green  chax- 
acteristio  of  Aletia,  and  it  is  by  this  character  that  the  egg  of  the  Anomis 
may  be  distlnguiBhed  firom  the  other,  when  fresh,  by  the  ordinary  observer. 

The  radial  rid^s  aie  more  nameroas,  ranging  between  35  and  40,  and 
the  transverse  ribs  firom  12  to  11.  The  radiating  ribs  of  the  Aletia  egg  are 
considerably  ronnded,  with  the  spaces  between  them  rather  narrow,  ap- 
pearing like  deeply-impressed  stiix,  while  the  ribs  of  the  Anomis  egg 
are  sharp  and  trmngnlar  if  viewed  from  above,  with  the  spaces  between 
them  shallower  and  broader.  The  interBOCtion  of  tbe  transverse  with 
the  radial  ribs  of  Aletia  are  not  sharp,  and  are  only  marked  by  low, 
ronnded  elevations.  Another  qnite  marked  featnra  of  the  eggs  of  Aletia 
is  the  arrangement  of  the  radial  ribs  in  five  groups,  connected  with,  each 
other  by  an  elevated  ridge  which  forms  aromid  the  center  a  large  peut- 
aognlar  cell,  into  each  angle  of  which  one  of  the  radial  ribs  terminates, 
Hie  other  ribs  between  them  being  somewhat  shorter  and  connected  by 
tiie  terminal  transverse  rib.  This  arrangement  is  qnite  noticeable  in 
fiesh  eggs,  bat  still  more  in  dry  ones.  The  radial  ribs  in  this  Animiis, 
however,  are  not  arranged  in  separate  groups,  and  tbe  longest  ones 
sorronna  the  center  in  a  perfect  circle  withoat  terminating  in  a  dromn- 
oentral  rib. 

Tbia  Urena  Anomis  is  exclusively  a  Sonthent  spectee,  and  it  conlinaes 
breeding  with  scarcely  any  iitteimiBaion  throughoat  the  whole  year. 
Moths  have  been  oaptored  in  various  parte  of  the  Sonth  from  Angnst, 
thronghoQt  the  winter,  till  May.  and  the  eggs  and  larva  of  different 
sizes  are  found  in  Florida  throagnoat  the  winter. 

The  general  habits  of  the  larvte  aro  qnite  similar  to  those  of  Aletia, 
thongh  as  a  mle  the  Anomis  larvse  are  less  active,  especially  after  they 
have  attained  one-half  their  growth.  The  newly-hatched  larve  aro 
almost  indistingoishabte  from  those  of  Aletia,  both  being  of  the  same 
size  tad  of  liie  same  pale  color.  The  former  may,  however,  be  at  oDoe 
reoognized  by  tite  first  and  second  pairs  of  prolegs  being  entirely  obso- 
lete, whereas,  notwithstanding  their  minnte  size,  the  second  pair  is  al- 
ways present  in  Aletia.  In  this  sta^  the  larvae  are  most  active  and 
nervous,  and  are  nsoally  foond  feeding  on  the  lower  side  of  the  leaves, 
which  they  resemble  so  mnch  in  color  that  it  is  ditKcult  to  detect  them 
when  at  rest. 

They  strotch  to  their  fullest  length  when  resting,  but  very  often  may 
be  Bern  in  a  position  similar  to  that  of  the  larvee  ofGcometrids,and  will 
then,  if  disturbed,  leap  Irom  their  hold  and  hang  suspended  by  a  thread, 
whi(Mi,  after  a  short  rest,  they  will  climb  with  great  rapidity.  The  mode 
of  climbing  is  very  interesting.  The  head  is  suddenly  bent  downward, 
first  to  one  side  and  then  to  the  other,  and  each  time  the  thread  is 
grasped  with  the  thoracic  legs  when  the  he^  is  lowest.  Growing  larger, 
they  become  more  and  moro  sluggish,  and  can  seldom  be  induced  to  spin, 
but  osnally  hold  to  the  leaf  very  tenaciously,  so  that  some  force  is  needeu 
to  remove  titiem.  If  distiubed  they  will  try  to  escape  in  a  looping  gait 
which  is  similar  to  that  of  Aletia.  The  full-grown  laJrvie  usually  assume 
a  very  pecnliar  position  when  at  rest.  The  body  is  bent  at  about  the 
middle  in  such  a  way  that  both  halves  lie  close  to  each  other  so  as  to  form 
a  long  and  narrow  loop,  and  the  larva  remains  in  this  position  sometimes 
fijr  boors. 

The  principal  time  of  feeding,  as  observed  in  the  vivarium,  appears 
to  be  at  night,  and  the  larva  usually  teste  daring  the  dtqr  on  uie  lower 
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side  of  the  lesves.  The  amaller  lairfe  eat  only  the  softer  parts,  leaving 
the  ribs  nntonched,  bat  the  older  ones  gnaw  large  irregnlar  portions 
foMD  the  edge  of  the  leaves,  and  will  often  consnme  two-ttdrda  of  a  le^ 
in  a  single  ni^t.  They  also  have  the  habit  of  devonring  their  own  caat 
skins,  somefunes  not  even  leaving  the  bead,  and  the  newly-hatohed 
vorms  will  freqaenUy  feed  open  the  empty  egg-shells  before  attacking 
the  leal  We  have  hi  one  instanoe,  however,  observed  a  yoong  larva 
irtdch  had  only  partly  iBsned.  from  the  egg  already  at  work  gnawing 
theleat 

In  March  last  we  still  ibond  the  larvfe  of  all  sizes  on  the  TJrena  aronnd 
Cre«oent  Oity,  Fla.,biit  f^ed  to  find  any  trace  of  them  on  any  other  plant. 
This  has  also  been  the  expeiienoe  of  Messrs.  iNeal  and  Habbard,  who 
were  instmcted  to  make  observations  on  this  point 

The  moth  was  first  figured  by  Hfibner  (Zatr.,  287, 288),  and  is  fhlly  de- 
8eri.bed  onder  the  name  of  CosvUphila  erosa,*  by  Gnon^e,  who  describes 
the  larva  ina  few  words  and  gives  its  fbod  plant  as  EibUcta.  It  occurs 
in  Booth  AmericOj  the  specimens  from  Brazil  being  darker  and  brighter 
than  oon  according  to  Gneo^  The  many  specimens  we  have  bred 
andeqitoTedshowcomparativelylittlevariation.  The  color  of  the  basal 
half  of  tiie  front  wing  is  bright  yeUow.  speckled  more  or  less  intensely 
with  fenvginooB  or  brown.  The  posterior  half  is  deeper,  with  oliva- 
oeoaa  and  brown  shades,  and  with  more  or  less  of  lilaceoos.  The  hind 
wings  are  doll-yellowish,  more  or  less  shaded  with  reddish-brown.  The 
maiUngs  are  withal  bo  oniqae,  as  shown  in  the  figure,  that  the  species 
cannot  well  be  confounded  wim  any  other. 

I>Dring  winter  the  time  elapsing  from  hatching  to  maturity  has  aver- 
aged, hi  onr  vivaria,  about  seven  weeks,  bat  development  will  be  mudi 
more  rapid  dnriog  sommer. 

8lHHiId  the  Urena  ever  be  ooltivated  for  its  fiber,  this  its  chief  enemy 
will  leadily  be  destn^ed  by  the  same  methods  adopted  against  the 
GottwiWonn. 

DXBCSIPnVB. 

AlioifUXSOSA,Htlb.— -£07.— Diameter  03™°,  oinmlar,  flat  below;  the  nppeianriiuw 
Ttdai  aomawtikt  iiio<n]Teut;,in  BomebelngkliniMtliemiBpherioal,  whilst  vitholhen 
it  ii  tjnite  flAt,  In  gemeral  ah&pe  and  aixe  temlading  oae  of  the  egg  of  AUHa  i^Uml 
Color,  pale  TeUowiBD-green,  almoat  of  the  aame  ahaoiB  aa  the  lower  Hide  of  the  navea. 
"nie  nnmber  of  riba  wffich  ran  from  die  baae  toward  die  summit  varies  in  diffennt  eg{pi 
(hm  31  to  36.  Of  theeeribsfromll  tolS'reaehtoabontone-finiTththe  distance  above 
ttMbMe,6ti>7baIfwfty toward theaommit, and  16 t«iato near thomimmit.  Thespaoe 
batmen  .theae  ribs  la  oiTided  quite  oanatantly  by  131ow  transverse  rilM,  wbioh  at  the 
inteneetion  with  the  radiating  ribs  form  a  snull  thongh  quite  aharp  triflLDgalar  point, 
vhiohiaeapeciallyeaiispianODSintheemptTegg.  The  epaceAbetireea  these  riba  form 
■haltow,  aqiwriah  deprwHioiU,  wMch  are  onelT  gnnnlated.  The  smnmit  ia  almost 
■HKtotti,  atVToaiided  with  three  aetiea  of  small,  HmmliHli  oells,  which  become  larger 
unj  Iran  the  oentar,  and  beyond  these  another  seiiee  of  three  rows  of  larger  cells  of 
diSmnt  aliapes,  thongh  more  or  less  squarish. 

Larva. — FIt*I  wlage. — Length  of  the  newlj-batobed  larra,  iP°".  Color  Tory  pale 
gissBiab-Teliaw  along  the  domun,  wUte  and  transparent  toward  the  sides;  bead  pale 
jsBmfiah,  withont  any  markings;  eyes  blaok,  tips  of  nuuidiblea  brown,  Antenos 
ibort,  3-Jointed;  fltst  Joint  stoat,  Tery  short  and  somewhat  oonioal;  second  Joint 
inigBKt,  elaTate,  its  tip  obliquely  tmnoata  externally,  bearine  at  inner  and  outer  an- 

Sa  stoat  spine,  which  is  a  little  longoi  than  the  third  Joint;  third  Joint  bhorter 
aeeiwtd,  cyliudiical,  with  a  smaU  toberoleat  tip,  TeBemblini  a  fonrth  Joint,  and 
piDTided  st  it*  tip  with  a  fine  hair;  at  the  Inner  side  of  the  thlrdjoint,  at  Mse  of  the 
^ical  tnbMvlea,  arises  a  Btontaplna  which  is  almost  aa  long  Bathe  joint  itself.  Pilifer- 
PM  warta,  pAlA  brownish,  each  bearing  a  long  and  slender  i>ale  h^.  L^  rather 
b^,  white;  only  two  pairs  of  prolega,  situated  on  abdominal  Joints  8  and  C 

■HisL  Gen.  d.  Ins.  Lop.,  Nocta6Utea,  U,  p.  396. 

,     u-MtvGoOt^lc 
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Seeoni  «tt^-^Th«  fint  molt  tak^B  plac 
time  the  ]arue  differ  from  the  i  — '"  '  "' 
size  and  slightl;  darker  color. 

Third  »lo5e.— In  from  sii  to  seven  days  the  second  akin  In  cast,  and  nith  this  molt 
•ppears  the  third  pftir  ol  abdominal  legs  on  joint  7.  Tliay  are,  however,  estretnelT 
moall  and  ecaroely  noticeftbls;  they  are  not  naed  in  walking.  The  Mlor  now  ii  a 
darker  green,  lighter  toward  the  sides,  and  vltU  a  pair  of  rather  indisUaet  nhitish 
dorsal  Btriuog.  Head  highly  polisliBd,  pale,  faintly  greenish,  with  two  pale,  dnskj- 
obliqne stripes.  Cerviealshieldslightlvdnsky,  withadarkerpoflteriorinargin.  Pitifer- 
ons  warta  black,  the  hiutecolorleaa.  ^he  abdraniBal  legs  are  marked  extenihUy  with 
a  broad  dnsky  stripe. 

Fourth  stage. — The  third  akin  is  cast  six  or  soTsn  daya  aftor  the  second  molt.  The 
larva  is  now  almost  of  the  color  of  the  leaves,  and  nieoaures  alwat  11'°'"  iu  length. 
The  median  and  somewhat  wavy  lateral  lines  are  darker  than  the  rest  of  the  body; 
the  Bubdotftal  etripee  and  entnies  between  the  Joints  are  Vbite.  The  pr«dega  on  ab- 
domiuat  joint  7  are  now  qnite  dietinot.  thoagb  rather  small,  waji  are  tued  in  walking. 

Fifth  stage. — The  fonrth  skin  iscast  three  to  five  days  later,  the  larvie  having  chooged 
very  little  in  appearance,  except  that  the  dorsal  and  latural  lines  and  the  pilirerous 
warte  are  distinctly  dnsky. 

aixtli  (lo^fl.— Five  or  six  days  Uter  the  fifth  skin  [B  ahed,  and  the  latva  dbM  nftt  elUDg* 


Swtnth  Miage. — The  sixth  molt  takes  place  about  five  days  after  the  fifth,  and  the 
whole  appearance  of  the  insect  is  considerably  changed.  The  color  is  pale,  tnnslu- 
cent,  pea-green.  The  head  is  not  polished,  of  the  cnior  of  the  bi><ly;  the  tiro  obliqae 
dnsky  Bbipea  are  mnipoaed  of  several  irregnlaz  apotA:  the  labrflfu  is  whita,  Kntean* 
P«1b  fereenisb,  uid  the  eyes  black.  The  median  and  the  two  snbdorari  linea  am  eom- 
posed  of  nnmerons  irregnlar  spote  of  a  lemon -yellow  color,  of  which  those  on  median 
and  the  loner  dorsal  lines  have  a  more  or  less  distinctly  dasky  shade  on  either  side;  Mje 
lateral  line  la  qnite  broad  and  almost  white.  PiliferoDS  wsrta  pale  yellow,  aontrtiDJed 
bytnuQSversely  oval,  indistinct,  dusky  rings.  The  whole  bodv  la  apediled  wltlt  1HII1MI^ 
one,  nsnall;  transversely  oval,  small,  lomon-yellow  spota,  whitdk  iBclose  fhnn  tw»  to 


portion  faintly  polished.  Front  of  head  prolonged  into  a  short,  stout,  oobiaa]  projec- 
tion; near  its  base  ventrally  are  two  fine  and  quite  long  hairs  and  two  ■ingilaipHra 
donially  near  Insertion  of  antenna.    Eyes  prominunt  and  eonaiderably  polished.    Legs 


Lip  OI  W(Ug-i;aewij  tulLVJIUlD  quui-LCl-,      iUDUlSU  jiuuoi  piuiiUQrss  ( 

),  median  line  of  raesothorax  faintly  elevated,  somewhat  polit __ 

whole  anterior  portion  of  body  finely  and  closely  gronnlatod.  HetatDona  and  the 
three  following  abdominal  segments,  with  numerous  shallow,  cironlar  depreaaioos, 
eachifiaving  a  central  granule.  The  circular  dopresaions  on  abdominal  JoinM  4-8  af« 
somewhat  larger  and  their  margin  is  slightly  elevated;  the  posterior  third  of  Jointtf  4-6 
ia  of  a  lighter  color  than  the  rtjst  of  the  body  and  very  closely  and  quite  ooareely  gran- 
nlated,  while  the  posterior  third  of  abdominal  Joints  7  and  6  is  polished  and  not  gran- 
nlatad.  Tho  last  Joint  is  very  peculiarly  formed ;  its  tip  is  broad  and  prolonged  each 
side  into  a  short,  stont,  and  shant  tooth  directed  forward,  and  bet-ween  these  two  ia  a 

Giir  of  slender  and  also  bristle-liko  spines,  directed  forward  and  with  theit  tips  enrved 
the  shape  of  a  loop ;  another  pair  of  similar  bristle-like  spines,  which  are  dliecM 
fbrward  and  inward,  are  situated,  one  at  each  aide,  oq  a  smatl  projection  at  the  baM 
ventrally  of  the  atont  lateral  t«eth,  and  between  these  is  a  larRe  pndection  which  la 
armed  at  its  edge  with  two  large,  Hiuiit,  claw-like  teeth,  which  stand  at  right  angles 
to  the  body  of  the  pupa.  The  and  >;wclling  is  Hnionth,  circular,  and  qjiiie  prominecl ; 
the  remaining  porCioiia  of  the  tip  arc  inorlkCd  with  coarse,  elevated  tldgca,  hollt  An- 
uU;  and  venttallT. 


Dictzed  by  Google 


BEPOBT,  OF  THE  SNTOUOLOGI8T.  171 

THE  CLOVER  LEAF-BEETLE. 

{Phytonomu$  punctatus  Fabr.) 

Order  Ooleopteba  ;  ttaatty  OuBonLioniDJi. 

(Plate  X,  Fig.  l.j 

HABITS  0¥  THB   OENU3.* 

Daring  tlie  year  another  EuropeMsi  insect  has  made  ita  appearance  in 
the  role  of  an  enemy  to  an  important  branch  of  American  agriculture. 
Ttkie  inaect — the  Phsttmomus  punctatus  of  Fahricina — has  been  veil 
kaovn  in  Europe  for  almost  a  century,  bat  has  never  done  any  seriona 
dMMtfe  to  crops.  Yet  so  common  is  it  there  that  almost  every  one  en- 
tomologicfdly  inclined  who  has  traveled  thi-ongh  Germany  or  France 
has  doubUesB  found  it  under  aticka  or  stones  in  pastures  and  meadows. 
In  looking  up  the  literature  on  the  habits  of  the  insects  of  tJiis  genus 
in  Borope,  we  find  much  written  on  the  history  of  the  earlier  states  of 
leveral  species.  From  what  is  known  in  Europe,  it  appears  that  the 
species  f>f  the  genua  show  a  variety  of  habit  aud  mode  of  development. 
The  greenish  larve  (recalling  in  general  appearance  those  of  Syrpboa 
or  certain  Tenthredioid  larvEe)  feed  in  May  or  June  on  the  leaves  aud 
flowers  of  the  plants  they  infeat,  and  spin  in  July  a  net-like  cocoon 
on  varioos  parts  of  the  plant^  changing  therein  to  pupee  within  eight 
or  twelve  daya,  the  beetle  issuing  in  July  or  August.  Only  one  annual 
gmeratioD  is  recorded — the  beetle  hibeniating. 

Phgtonomv*  murintu  Fabr.  oviposits  on  the  young  shoots  of  Lncem 
[MabooffOtatiTa).  PA,  meUs  Fabr.  feeds  as  lan'a  and  beetle  on  theeommon 
red  olover  ( Tri/oU#m  prateme)  aud  on  Lucem,  and  proves  injurious  b> 
the  tatter  plantin  someparta  ofGermany.  Ph.nigriroatna  Fabr.  (which 
by  &»  way  occurs  also,  though  rarely,  in  the  United  Sfates  &om  Oan- 
ada  and  Massachusetts  westward  to  Michigan)  feeds  as  larva  on  Trifit- 
Uwm  prateme  and  Buphthalmnm  aaiuHfoUnm;  Ph.  poUta;  Oyllh.  on  SileM 
tiy&ila  and  Polyg(mum  hydropiperf  Ph.  rumicis  Fabr.  on  various  sj^ecies 
of  Sumex  and  also  on  Polj/gonum  aviculare;  Ph.  vicia  Oyllh.  on  Yicia 

Sthatiea;  Ph.  plantoffinit  De  Q.  on  Plantago  lanccolala  and  Lyohnia 
ioica;  Ph.  polygoni  Linn,  on  young  shoots  of  Dianthu*  and  on  Pylygo- 
nwm  avitmlarej  dae  larvaa  feetling  ou  the  leaves  as  well  as  on  the  blos- 
soms, and  also  boring  in  the  stems ;  Ph.  suspi<Hosus  Ubst.  ou  Lolus  uligi- 
noma  and  Laikyrua  pratenaia  ;  Ph.  palv.mbari\M  Oerm.  on  Mentha  aqua- 
Uea  uid  Salvia  glutinosa. 

So  far  as  heretofore  known  the  habits  of  the  genus  in  this  country 
conform  to  the  above  experience  in  Europe.  We  have  reared  Ph.  comp- 
tUM  Say  from  Polygonum  nodosum,  upon  which  the  larvte  and  pnpiB  may 
be  found  in  July,  the  cocoon  having  the  usual  net-work  appearance. 
Of  the  nine  s]>ecies  known  to  occur  in  tliis  country  this  and  PA.  enfliiusf 
Lee.,  the  habita  of  which  were  briefly  given  by  £.  A.  Popenoe  (Trans. 
Sans.  Acad.  Sci.  1877,  p.  38)  are  the  only  ones  (exclusive  of  Pit.  puno- 
tahu)  whose  habits  have  been  observed,  though,  as  above  shown,  those 
of  Ph.  ni^roatria  have  been  recorded  by  European  observers. 

HISTOBT  OP  THE  8P£0IBS  IS  NOBTH  AMEBIOA. 

Concerning  the  appearance  of  Ph.punetatm  in  this  country  we  stated 
in  the  American  Naturaliat  (in  which  we  have  recorded  the  above  foots) 

'Compiled  ftom  coatribationi  to  tli«  Amerion  Naturklist. 
tAMording  to  Profeasor  Popeooe  the  Iftrva  feuds  on  Eumex  bHUiHiiica,  sod 
in  ( limilaT  cocoon  on  the  pluit. 
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for  March,  1882,  that  Dr.  Le  Gonte  leceiTed  a  beetle  as  loqg  ago  as  1853 
from  Canada,  from  Mr.  D'Urban,  who  was  then  connected  wiwi  the  geo- 
logical snrvey  of  that  country,  and  another  8i>ecimen  from  the  late  I>r. 
Melsbeimer,  from  PennBjlvania,  and  that  these  specimens  had  been  de- 
scribed by  him  as  Phytonomus  ctpimua  (Ehynchophora.  p.  124).  He  had 
recognized,  from  what  we  had  published  in  the  Natnralist,  for  November, 
1881,  regaraing  Fhytonomiis  ptcnctadtg,  that  his  opimus  was  identical,  and 
upon  receiving  specimens  from  me  he  wrote  that,  after  a  careful  examina- 
tion, there  was  no  doobt  in  his  mind  as  to  the  identity  of  the  two  speeiea. 
Ph.  punctatue,  in  its  typical  and  most  common  form,  is  so  easily  recog- 
Dizable  by  its  coloration  (the  sutrn^  and  margins  of  the  elytra  being 
yellowish- white)  that  one  would  not  SQspect  its  identity  with  Ph.  opinviu 
from  the  description  of  this  last 

It  would  appear,  however,  that  opimuit  is  identical  with  a  variety  of 
Fb.  punctatut  described  by  Gapiomont  (Annaiet  de  la  SocUti  Entomoto- 
gique  de  France,  1868,  p.  1^3),  in  which  the  scales  of  the  elytra  are  almost 
nniformly  gray,  and  which  is  not  rare  in  Eorope.  The  specimen  from 
Melsheimer  is,  moreover,  evidently  rubbed.  It  is  a  strange  coineldeofse. 
that  the  nnmerooB  specimens  we  collected  on  Mr.  Snook's  &rm  were  all 
identioal  In  coloration  with  the  typical  form,  and  that  just  those  de- 
scribed by  Dr.  Le  Oonte  as  opimus  should  belong  to  a  comparattTely 
rare  form. 

The  identity  of  the  two  forms  once  establiahed,  it  becomes  probable 
that  the  insect  had  made  a  permanent  lodgement  in  this  country  years 
ago,  and  that  it  was  simply  overlooked  as  an  injorions  insect  till  last 
year.  That  a  beetle  is  qoite  liable  to  be  overlooked  by  Coleopterists, 
althoQgh  qnite  injuiions  to  some  cultivated  plants,  is  not  only  prob- 
able, bnt  has  often  occnrred.  Ooocotorua  aoKtellarU,  which  injnrionsly 
affects  the  Plom;  Ti/loderma  Jragariaj  which  depredates  on  the  Straw- 
beny  plant ;  and  HyleHnua  tr^olii,  which  is  so  injorions  to  clover,  are  ex- 
amples among  many  which  occnr  to  us  of  species  very  common  on  cul- 
tivated plants,  yet  rare  in  collections.  The  same  is  equally  true  in 
other  orders  of  insects.  A  notable  instance  is  found  in  the  Hessian  Fly, 
which,  though  more  or  less  injurious  every  year  in  some  of  our  wheat- 
prodncii^  sections,  is  yet  so  rare  in  collections  that  Dr.  Packud  hEMl 
much  dimcnlty  in  procuring  specimens  to  ilgure  for  his  bulletin  on  the 
species. 

There  is  the  other  alternative,  however,  (which  is  also  not  so  improb- 
able), that  the  two  specimens  that  have  remained  solitary  so  many 
years  in  the  largest  American  collection  of  Coleoptera  may  really  have 
come  into  the  country  through  European  exchanges,  especially  aa  it  is 
known  that  Or.  Melsheimer  did  in  some  instances  mix  up  Europeao 
and  American  species. 

Our  attention  was  first  called  to  this  insect  by  letter  from  Mr.  L.  D. 
Snook,  of  Barrington,  Yates  County,  New  York,  in  July,  1881,  stating 
that  great  damage  was  being  done  to  the  clover  on  his  farm.  In  the 
latter  part  of  April  he  first  noticed  on  a  field  of  clover,  hero  and  there, 
small  patches  where  the  leaves  were  badly  eaten.  The  damage  in- 
creased rapidly  in  extent,  and  by  the  end  of  July  the  whole  field 
(about  seven  acres]  was  badly  infested,  one  comer  of  nearly  two  acres 
having  scarcely  a  whole  leaf  of  dover  remaining.  (Jther  fields  in  the 
same  neighborhood  were  attacked  in  the  same  manner,  while  an  occa- 
sional field  escaped  injury. 

We  visited  Mr.  Snook  in  August  of  1881,  and  found  acres  of  his 
clover  mined,  but  in  passing  through  the  field  none  but  an  expert 
would  suspect  the  cause,  since  the  beetles  were,  as  a  rule,  hiding  in  the 
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gioond  or  slightly  beneath  the  surface,  and  the  few  that  Tare  feeding 
dropped  and  "  played  'possnin  "  apon  tne  slightest  approach,  their  color 
being  so  nearly  that  of  the  earth  that  they  are  not  easily  observed. 
13iat  tiiey  had  been  mnch  more  nnmerons  earlier  in  the  season  than  they 
veie  then  was  apparent  from  the  number  of  dead  specimens,  more  or 
leas  broken,  and  from  the  cocoons  imbedded  in  the  ground.  Ko  traces 
of  oggs,  laiTss,  or  pnp»  were  ibnnd,  thongh  many  empty  cocoons  were 
obtsuned  either  aa  the  anr&ce  of  uie  ground  or  imbedded  just  in  the 
ground,  aa  we  then  supposed,  from  the  battering  of  rain.  !None  vere 
fiNmd  npoQ  the  plants. 

In  June  of  the  present  year  we  sent  Mr.  E.  A.  Schwarz  to  Barring- 
toa  to  look  after  the  progress  of  the  pest  His  report  shows  an  alarm- 
big  state  of  afiiairs  in  Yates  County,  the  insect  baring  spread  in  all 
directions.    He  writes  as  follows  on  tiiis  point : 

Upon  mj  wrriTBl  ut  Hr,  Bnook*!  plftoe  *t  Bairiivtoii,  N.  T.,  (June  13),  I  foQnd  ihtA 
tbe  BBld  whcs«  the  weevil  was  flrrt  dlaoorend  hM  been  ploogbed  about  a  fiitbiiKbt 
ago;  but  a  few  tMlated  plants  groiriiig  Dear  &»  fenoe  of  tbu  field  proved  to  be  in- 
featiod  with  the  ioBeot.  Two  clover-flelda  near  by  haiboied  oonntleM  apeeuneiui  of 
the  inaect  (now  nioetly  in  the  larva  atate),  while  other  more  distant  flelda  wen  in 
'■"■ti^''  conditions.  I  traced  the  inaeot  for  abont  one  mile  ftom  the  original  Add 
toward  Crooked  Lake  without  finding  that  it  became  less  in  nnmben.  FnrtheiiuTestl- 
Btiona  ahowad  that  it  not  only  infeated  the  clover  in  the  flelda  and  on  paitoie  lands 
OBb  the  iaolatod  planta  nowinK  in  the  rardena  and  on  the  roadsides.  It  is  so  exag- 
geration to  aay  that  I  had  difflonlty  in  flndine  solover  plant  that  was  not  bifeated.  Con- 
tinuing my  reeearohes  at  Dundee  the  next  day  I  beean  by  finding  the  Phytonomns  in 
th*  BMdle  of  the  town  on  the  clover  plants  in  uie  gardens,  along  the  roadsides, 
in  tfa«  dittjiee.  and  apon  going  in  the  fields  In  the  direction  of  Sock  Stream  I  found 
the  Mme  condition  aa  at  Earrington.  Upon  inj  tetom  trip  I  noticed  the  presence  of 
the  insect  at  Starkey,  on  the  Northern  Central  road,  thiee  miles  east  tiora  Dandee,  and 
finally  fbnnd  the  l&rvie,  apon  a  hasty  inveatiEation  dniine  rainy  weather,  nnder 
ekrrar  plants  growing  along  the  loads  near  Watkius,  N.  Y,,  abont  fonxteen  miles  from 


Fran  these  &ctB  it  may  be  assumed  that  the  pest  is  at  present  mnch 
more  widely  distributed  than  it  was  suspected  from  last  year's  obaerra- 
tions. 

Since  last  &U  nnmerous  experiments  in  rearing  this  insect  have  been 
carried  on  in  the  Division,  and  from  the  notes,  as  well  as  from  this  year's 
obseiratioDs  in  the  field,  we  are  enabled  to  give  the  following  lile-his- 
toiy  of  the  species: 

LIFE-HIBTOBT  OP  THS  SPBOIES. 

The  smooth,  greenish-yellow,  ov^  eggs  are  deposited  by  the  female 
beetle  in  irregular  clusters,  mostly  in  the  hollow  leaf  steins  or  flower- 
stalks,  where  such  sitoations  can  easily  be  found,  or  they  fu%  pushed 
into  cTOTicee  near  the  base  of  the  plant.  In  confinement  the  females 
lay  their  eggs  promiscaoosly  upon  the  glass  and  wood  work  of  the 
breeding-cages,  or  upon  almost  any  part  of  the  plant  given  them  toi 
food.  When  deposited  upon  a  plane  surface,  however,  they  are  not 
firmly  attached  wd  are  easily  removed,  whidi  argnes  that  their  nata- 
ra)  location  is  in  some  crack  or  hollow. 

The  newly-hatched  larvre  are  pale  yellow  in  color,  and  feed  preferably 
upon  the  onder  side  of  the  leaves,  or  between  the  yonng  leaves  before 
these  get  separated,  eating  small,  round  holes.  While  feeding  the  body 
is  Boraewhat  carved  and  the  larvte  evidently  hold  to  the  hairs  of  the 
leaf  by  the  folds  between  the  joints  of  the  body,  as  they  are  entirely 
tcflees.  As  they  increase  in  size  they  acquire  a  greeuish  tinge,  the 
broad  dorsal  stripe  alone  remaiulDg  whitish.  A  few  of  tibem,  however, 
t«tBin  the  p^e-yellowish  color  throughout  their  development.    After 
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tlie  lAird  molt  th«y  feed  at  tlie  sides  of  tbe  leaf,  eating  out  large  irreg- 
nlar  patohes,  as  Bbowa  JD  our  figure.  (PI.  X,  fig.  lb.)  Tha  shape  of 
the  larvn  at  this  time  Is  also  bo  well  indicated  at  b  and  o  as  to  need  no 
farther  description.  The  whole  length  of  the  IatvbI  life  in  the  breeding- 
cage  varies  from  forty  days  in  summer  to  seTeral  months  in  winter  and 
fall. 

Only  the  very  yonng  larvn  can  be  obtwrved  upon  the  plants,  the  older 
ones  invariably  dropping  to  the  ground  when  approached.  Most  of  the 
larvfB,  however,  do  not  feed  on  the  plants  daring  the  daytime,  but  are 
to  be  found  under  aU  sorts  of  shelter  in  or  on  the  grouad,  sometunes 
quite  a  distance  trom  the  plant,  but  preferably  among  the  roots  and  old 
s^ks.  Here  they  lie  curled  up  in  a  similar  manner  to  our  saw-fly  lar- 
vn  or  cut-worms.  When  bandied  they  often  eject,  in  a  long  stream, 
their  semi-fiuid,  pitchy-black  excrements,  probably  as  a  means  of  de- 
fense. When  teased  they  finally  stretch  out  and  walk  off  more  rapidly 
than  could  be  expected  of  a  legless  Curoulionid  larva.  When  orawliag 
they  not  only  use  the  ventral  taberclos,  which  wre  very  prominent,  re- 
sembling legs  without  the  claws,  bnt  they  use  also  the  head  and  aBoa 
in  a  very  peculiar  manner.  The  head  is  pressed  downward  until  the 
firont  touches  the  ground.  The  body  is  thus  stretched  forward  as  much 
as  possible  when  the  aous  leaves  its  hold,  qniokly  following  the  rest 
of  the  body  and  taking  a  flrni  hold  near  the  head.  The  larva  then 
stretches  itself  out,  and  the  same  movements  are  repeated.  The  anna 
evidently  plays  an  important  part  in  the  locomotion;  it  is  somewhat 
extensile,  and  each  time  the  larva  naes  it  to  take  hold  of  the  leaf  a  stnall 
drop  of  a  sticky  fluid  is  ^ectod.  The  anus  seems  also  to  possess  the 
power  of  suction  as  the  larvw  are  capable  of  erecting  themselves  so  aa 
to  look  around  for  some  object  to  take  hold  of,  turning,  at  the  same  time, 
their  bodies  in  all  directions  aud  holding  solely  by  the  anal  end. 

Toward  evening  the  larvte  begin  to  be  more  active  and  asceQd  the 
plant,  undoubtedly  continuing  to  CBed  throughout  the  night.  However, 
even  at  dusk  they  do  not  become  less  timid  than  at  daytime,  and  can 
only  be  observed  upon  the  plants  at  a  considerable  distance,  curling  up 
and  dropping  down  when  approached.  Their  favorite  position  is  with 
their  bodies  around  the  edge  of  a  leaf,  but  more  rarely  one  may  be  Been 
stretched  out'on  the  surface  of  a  leaf. 

The  damage  done  by  the  larvs)  in  the  month  of  June  was  already 
quite  considerable,  the  preseuoe  of  four  or  five  half-grown  ones  being 
suffloient  to  give  the  plant  a  ragged  appearance,  and  in  some  places 
where  the  plants  were  completely  defoUated,  not  less  than  32  larva  were 
connted  under  one  plant,  which  was  not  a  very  largo  one. 

Aflier  feeding  for  from  tento  fifteen  days,  having  suffered  three  molta, 
the  larva  oommences  to  spin  its  cocoon.  The  cocoon  Is  oval,  pale  yel- 
low in  color,  and  is  composed  of  coarse  threads  forming  an  uregalar 
net-work,  as  shown  at  /  and  g  in  the  figure.  In  the  breeding-cages 
(daring  the  winter  of  1881-'82^  it  was  usually  spun  between  two  or  more 
leaves  or  leaf-stalks  and  attacned  to  tbem.  This  is  in  accord  with  what 
is  recorded  on  the  subject  by  European  writers,  bat  all  the  old  oocoons 
we  found  in  1881  were  either  on  or  in  the  ground,  and  Mr.  Schwarz 
fbund  them  in  June,  1883,  invariably  under  ground,  i.  c,  so  completely 
covered  up  with  soil  that  in  clearing  away*^l  dibrU  no  trace  of  them 
oould  be  discovered  from  above.  Usually  they  were  just  covered  with 
the  soil,  but  in  some  instances  they  were  more  than  half  an  inch  in  the 
ground,  each  cocoon  lying  in  a  nicely-smoothened  oavity.  This  habit, 
tiiough  different  from  the  known  habits  of  other  speoieB  of  the  geaos, 
ia  oiuloabtedly  ntffmal  with  punctatiu  in  the  flehl 
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In  spiDDiog  among  le»reB  the  abdomen  beads  andei,  and  the  tarr^ 
is  tlias  able  to  brace  itself  with  tvro  points  againat  the  ^t«Ded  leaves, 
whereby  the  head  and  IJont  portion  of  the  body  can  be  easily  moved 
in  every  dii«ctioD;  it  then  touches  with  its  moirtli  the  leaf,  applying 
at  tiie  same  time  a  drop  of  a  transi>arent,  pale-yellowiah  liqnid,  which 
is  sbehdied  oat  to  a  thread  outil  the  nest  point  is  reached  with  the 
mouth.  In  this  way  it  continues  for  some  time,  and  then  tnrns  the  body 
in  iuiother  direction,  and  works  in  ttie  same  way  until  a  nearly  oval  cell 
is  formed;  when  tliis  is  done  it  fills  up  the  space  between  the  meshes 
more  fmd  more,  and  the  cocoon  becomes  more  legnlax.  It  then  follows 
the  different  threads  with  its  mouth  to  strengthen  tliem  with  additional 
applicatians,  and  at  the  same  time  fills  np  the  too  large  spaces  till  the 
oooocHi  is  quite  compact,  leaving  only  smaU,  round,  or  oval  holes  through 
which  the  larva  is  but  indistinctly  seen.  The  'spinning  of  the  cocoon 
laatv  fin:  about  one  day,  when  the  lai-va  ceases  to  work  and  remains  lying 
ID  a  more  or  less  curved  position  until  it  finally  casts  its  last  skin  to 
transform  to  a  papa. 

Mr,  J.  A.  Osborne,  in  an  intoresting  note  on  Phytonomus  rwnimij  in  the 
EtUomologiit^  Monihl}/  Magazine  for  Jane,  1870,  states  that  the  spinneret 
of  the  larva  is  anal.  Be  this  as  it  may,  Ph.  puitotaUis  spins  with  its 
inonUigbraoing  itself  against  the  part  of  the  cocoon  already  formed  while 
oonstrootlng  the  remainder.  The  silk  issues  Irom  the  spinneret  in  a 
very  jieroeptibly  liquid  condition,  but  soon  hardens,  and  the  thick  threads 
fornuDg  the  walls  of  the  cocoon  are  coarse,  tough,  and  strong.  The 
length  of  the  pupa  state  in  late  fall  is  about  twenty-five  days. 

As  will  perhaps  have  been  gathered  from  the  preceding,  the  principal 
damage  is  done  by  the  insect  after  it  arrives  at  the  perfect  or  beetle  state. 
The  beetle  is  very  voracious,  and  devours  the  leaves  at  a  rapid  rate,  eat- 
ing the  fiower  heads  and  stalks  and  also  the  leaf  petioloa — in  fact  all 
parts  of  tjie  plant  above  ground.  It  feeds  princiiially  lat«  in  the  after- 
Qoon  and  at  night,  and  during  the  daytime  generally  hides  itself  around 
the  roots  of  the  plant  or  in  some  crack  in  t^e  ground.  It  is  easily  dis- 
turbed when  feeding,  drawing  up  its  legs,  dropping  to  the  ground,  and 
remaining  motioidess  for  some  time. 

This  Hiytonomns  feeds  upon  all  sort«  of  clover,  on  the  white  as  well 
as  upon  the  differeut  varieties  of  red  clover,  and  apparently  without  any 
special  preference  for  any  variety.*  It  thrives  well  on  every  kind  of 
soil,  and  the  only  locality  of  any  extent  so  far  examined  in  TatcsGonnty 
where  the  insect  was  not  found  was  a  steep  slope  at  the  edge  of  a  field, 
where  the  clover  was  most  luxuriant  and  the  soil  very  rich  and  soft 

Oar  notes  on  the  length  of  life  of  ono  generation  of  the  beetle  (taken 
from  specimens  kept  in  breeding  cages  at  Washington  in  the  fall  of 
18&1)  give  the  following  result :  The  eggs  hatch  within  from  nine  to 
twelve  days  after  being  deposited;  the  first  molt  of  the  young  larva 
takes  plac^ight  or  ten  days  after  hatching ;  the  second  molt  takes  place 
seven  to  t«n  days  aft«r  the  first;  the  third  molt  eight  totendays  after  the 
second.  The  time  elapsing  between  the  third  molt  and  the  formation  of 
the  cocoon  is  very  variable,  one  larva  beginniog  to  spin  17,  another  24,  a 
third  28  daye  after  the  third  molt,  while  with  &  fourth  31  days  elapsed. 
Tbe  cocoon  is  finished  in  about  one  day,  the  larva  remaining  therein  nn- 
changed  from  sevea  till  ten  days.  The  beetle  issues  about  one  month 
later.    Thos  it  takes  almost  four  montba  from  ovipnsition  to  the  hatch- 

'TheClover  Boot-Borer (i7jIeiinu9(tVa2ti)  secrng  lotaei\oniy  upon  IH/oHwHpraleat, 
It  'u  never  obaerrc*!  upon  vrhite  olover,  nor  did  it  attaak,  on  Hr.  Snook's  form,  tlio 
AInke  tbrvai  (IVVoIiiMt  hytridmi). 
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iBg  of  the  beetle.  In  snmmer  tune  the  insect  no  donbt  develops  more 
rapidly,  as  beetles  issaed  in  the  last  d^a  of  Juno  from  oocotms  epxa 
about  the  20th  of  that  mouth. 

KUUBES  OF  AimUAI.  BBOODS. 

The  beetles  which  were  bo  injnrions  in  July  and  early  Angnst  laid  ^^8 
in  the  latter  month,  and  the  Urva  issued  in  September,  transforming 
in  October  or  November,  and  appearing  as  beetles  In  the  latter  month. 
A  portion  of  these  beetles,  mthont  donbt,  hibernated  as  snoh  witlioiit 
ovipositing;  others  laid  their  eggs,  andthereisatrongpeason  to  believe 
that  certain  of  theee  hibemated,  as  a  floww-stalk  was  received  as  late 
as  January  28,  &om  Barriugton,  which  contained  a  well-developed  egg- 
clnster.  Many  eggs  hatched  in  the  same  fa31,  the  yoong  larvn  donbt 
less  hibernating  within  the  old  stalks. 

Mr.  Schwarz  found,  on  Jane  13  and  14,  the  insect  in  all  stages  exo^t 
the  egg  state,  by  far  the  moat  common  form  being  the  half-grown  larvte, 
then  following  veiy  yonng  larva,  then  full-grown  larvsoj  then  the  co- 
coons, which  were  all  freshly  spun  (not  one  containing  the  pupa),  the 
rarest  form  being  the  beetles.  There  can  be  no  doubt  that  Uie  beeties 
then  found  were  all  hibernated  specimens,  since  they  were  all  very  much 
rubbed.  A  large  iwrtion  of  the  larvte  reached  maturity  and  spun  up 
by  l^e  20th  of  the  month,  and  at  the  date  when  this  report  ia  snbmit- 
t«d,  (June  30)  the  beetles  have  been  issuing  for  four  days.  The  younger 
tarvffi  (which  in  all  probability  come  from  eggs  laid  this  spring  by 
hibemated  beetles)  will  not  reach  the  perfiect  state  before  the  end  at 
July  or  perhaps  some  time  in  August. 

We  have  thus  followed  the  development  of  the  species  for  nearly  one 
whole  year,  yet  it  is  impossible  to  say  whether  or  not  it  is  regularly 
single  or  doable  brooded.  In  considering  the  number  of  annniaJ  gener- 
ations in  any  species  we  have  to  l>ear  in  mind  that  there  is  gieat  itn^- 
larity  in  development,  which  is  alsomnch  inflnenced  by  the  character  of 
the  season.  We  have  strong  reasons  for  believing  that  during  a  severe 
and  prdtraoted  drought,  Bnc£  as  we  had  in  the  late  summer  and  Ml  of 
last  year,  moltiplioation  in  this  apedes  comes  i^etty  much  to  a  stand- 
stQl,  and  onr  first  obaervations  in  August  showed  that  the  species  oo- 
conved  in  none  of  the  earlier  states.  This  fhct,  together  with  the  oilier 
welX-known  fhot  tl^t  the  Bhynahophora  in  the  imago  state  are  often 
long-lived  and  do  not  begin  ovipositing  immediate^  after  maturity, 
leads  us  to  believe  that  there  is  normally  but  one  annual  generation, 
and  that  tlie  beetles  which  are  perfected  during  the  months  of  Jnne 
and  July  beget  a  generation  which  either  bibemates  in  the  immatnre 
or  the  mature  condition,  according  as  it  is  developed  earlier  or  later. 

While  this  would  seem  to  be  the  mle,  as  we  know  it  to  be  with  many 
other  Bhynchopbora,  yet  our  notes  and  obseryatjons  as  here  recorded 
would  indicate  that  a  second  generation  may  exceptionally  occur.  In 
other  words,  the  monogoneutic  generation  of  one  year  may  become 
digoneutio  the  following  year,  because  of  the  irregularity  in  the  develop- 
ment of  the  indlvidnals.  The  only  thing  that  becomes  certain  in  ttufi 
uncertainty  is  that  the  larvro  are  in  greatest  and  most  destructive  force 
during  the  latter  part  of  May  and  in  June:  that  the  new  generation  of 
beetles  work  during  July  and  August,  so  far  as  we  now  know,  withont 
propagating,  and  that  only  a  portion  of  their  issue  Uiat  is  found  in  lio 
larva  state  later  in  the  autumn  attains  the  perfect  beetle  state  bef9re 
winter  sets  in,  when  brought  to  a  more  sontbeni  latitnde  like  that  of 
Washington;  the  presumption  being  that  in  Yates  County,  New  Tork, 
all  would  remain  in  the  earlier  states  and  Ulub  hibernate. 
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REMEDIES. 

It  is  impMBibl*  to  nj  vhether  or  not  tbis  Fliytonomos  xJH  spread 
iartlier.  The  encoiirasliig  prMnmptioD,  however,  is,  if  we  may  piedt- 
cat«  apoD  SDAlogyf  that  it  will  not,  aince  we  recall  no  very  i^inriona 
beetle  istrodnced  from  Europe  (excluding  those  feeding  npon  stored 
prodnote)  which  has  spread  over  the  whole  country,  the  most  prominent 
examples  of  sach  introdnced  species,  CriocerU  atparoffi,  6aleruea  xan- 
tktm^tnutj  &c,  being  yet  confined  to  the  Atlantic  coast' 

Onr  experience  and  observations  dnring  the  winter  sliow  that  this 
Phytonomns  hibernates  principally  in  the  yonng  larva  state,  and  that 
any  mode  of  winter  warfore  that  wonld  crash  or  bnm  these  larvs  hiber- 
nating in  the  old  stalks  would  materially  reduce  the  depredations  of  the 
species  the  enaoing  sommer.  Glover  stnbble  is,  however,  not  so  easily 
Inmed  in  moter,  and  whether  rolling  conld  be  advantageously  em- 
ployed will  depend  very  much  on  the  smoothDess  of  the  field  and  other 
conditions. 

The  extreme  timidity  of  the  larva  as  well  as  of  the  beetle,  and  the 
protected  position  of  the  insect  in  all  stages  render  the  application  of 
pyrethmm,  or  any  other  remedy  acting  npon  contact,  entirely  useless. 
To  poison  the  clover  with  London  purple  or  Paris  green  woald  no  doubt 
be  eStcUvB,  but  can  be  safely  applied  only  wherever  the  clover  is  not 
used  tor  fijdder. 

Should  the  Phytonpmua  be  very  bad  in  a  Add,  it  would  be  well  to 
plow  the  clover  under  rather  than  to  allow  such  field  to  become  a  sonrce 
of  contagion.  This  should  be  done  in  the  month  of  May,  when  the  in- 
sect is  mostly  in  the  larva  state,  and  when  all  eggs  from'the  beetles  that 
bibernated  have  been  hatched.  To  plow  the  field  when  the  PhytoQO- 
iDDs  is  in  the  imago  state  would  have  no  other  eft^ct  than  to  disperse 
the  beetles  over  outer  fields. 

NATnSAI.  ENBKIES. 

Of  the  Tarioos  spedes  of  IchneumoD  flies  known  in  Europe  to  prey 
apoD  the  larvBe  of  Phytonomns,  none  have  been  observed  so  &r  in  this 
Goiuitr>',  and  to  this  immnnity  from  the  moat  efficient  natural  checks  the 
undue  multiplication  of  the  species  is  no  doubt  to  be  attributed.  Of 
other  insect  enemies  only  one  has  been  actually  observed  so  &r,  viz., 
the  larva  of  a  small  beetle,  Colhps  quadrimaoala^is,  which  was  found 
feeding  npon  the  eggs  sent  from  Barrington  in  January.  Mr.  Schwarz 
faond  three  dead  IuVeb  on  the  plants,  and  from  the  manner  in  which 
they  were  killed  he  thinks  that  they  were  sucked  out  by  Soldier  bugs, 
several  species  of  which  were  seen  in  the  fields,  but  none  in  the  act  of 
sacking  Phytonomns  larvie.  Several  ground-beetles  (.ffarpolu*  pleu- 
riixoua^  B.  peniuyivatiieui),  a  Pterottickua  larva,  and  numerooa  epecimena 
of  a  large  red  mite  (genus  Trombidium)  are  fonud  under  the  infested 
planta,  and  these  probably  prey  upon  the  Fhytonomus  in  its  earlier 
stages,  but  no  proof  thereof  can  be  given  at  present  Ants  do  not  seem 
to  trouble  the  larvte.  as  on  several  occasions  specimens  of  the  latt«r 
were  fonnd  in  the  middle  of  the  anta,  which  build  their  colonies  under 
«mall  stones  and  sticks  in  the  field.    This  species  is  in  all  probability 

*  Ab  BD  iDtererting  Cut  in  oouoMtloii  witli  imported  cIotot  enemiea,  we  would  men- 

VoittOftt,  wliioh  in  Ennim  ace  iiqjiirioiia  to  dovra  and  luboin,  and  vh»h  b4V«  Igng; 
^BM  beBome  nstninrilMa  in  our  eonicti;,  tvn  nevtr  bom  Rppotted  here  as  l^riootf 
Aoiigh  Out  oeonr  foflv  wnenaotis  la  soma  looaliMe*. 

I2ia  ,,        . 

r;o,i„jt,l.,OOglC 
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estensively  fed  upon  by  Tiger  beetles  (Cidndelido!],  which,  both  in  flia 
larva  and  beetle  states,  donbtless  attack  and  devour  the  Fhjtonomns 
lar^'ae,  whether  when  tUey  feed  or  crawl  over  tbe  gronnd,  orin  the  groaud 
to  pupate*;  for  we  found,  daring  August,  on  Mr,  Bnook's  farm,  that  rhe 
ground  iu  the  infested  clover-flelds  was  in  many  places  literally  nddW 
with  boles  of  larvse  of  Cicindela  repanda,  most  of  them  apparently  nearly 
full-grown,  and  many  just  having  changed  to  the  perfect  beetle. 

DBSOBIPTION  OF  EASLIER  STATES. 

PiiYTOKOMnB  pcsCTATUS— ^ff.— Iienetli,  1~"  {^  inch).  Elongat*  oval,  r&ther 
more  IbmD  twice  a»  long  m  thioV  cyluidHci^,  taighl;  polishsd,  ui<L  without  aof  ap- 
parttat  seulptariDg  when  recently  deppdted.  Color  pala  yellow.  When  Oiboat  five  or 
six  (laj-H  old  the  color  changM  toaquit«  dark  green igh-j-ellow,  and  the  efCKsppenn  lo 
be  quite  rnucli,  an  examination  nnder  the  mtcroxcope  showlug  that  the  whole  sarface 
has  divided  Into  niimerons  hexagonal,  shallow  depiesxlons. 

Lana—Kirtt  t(a$<.— Length,  1.5"".  Bod;  Bomewbat  tliiukeet  at  the  middlv,  taper- 
ing  gradnallf  toward  the  enda.  Color  pale  yellonUb.  bead  blnckiah- brown,  polished, 
with  fine  tranHVprse  wrinkles ;  eyea  black,  email,  ronnd  and  projecting;  antMinaahort, 
2-jointed;  first  joint  very  short  and  vary  stont;  somewhat  cunioal,  with  the  tip  ri- 
t*'mnHy  oblique,  and  with  two  ehort  sjvltn's  on  its  distal  side  near  tha  baae  of  tbe 
second  Joint;  the  second  joint  very  slender  comnared  with  the  tint,  bot  alinoat  twice 
oa  long,  tapering  gritdaaliy  towards  the  tip,  where  it  forms  a  abort  nipple,  curved 
aligbtly  [ipwards ;  a  lung,  atont  bristle  above,  near  inner  angle  of  base  of  aotennie ; 


minute  rounded  teeth;  palpi  pale.  Cervical  shield  dnsky,  narrow,  divided  by  a 
pale  doraol  line.  Spiiaoles  dnakr,  oval,  with  transverse  wrinkles.  The  whole  dor- 
sal surface  is  closely  covered  with  minute,  sharp,  transversely  oval,  sllehtlr  dosky 
points.  All  joints  have  small,  conical,  dusky  warts,  as  follows:  S  doiBal,  tba  onter 
fonr  quad  ran  gularly  arranged,  the  inner  foor  much  the  snalleat;  there  are  two  Midi- 
tional  lateral  warts,  one  above  the  other,  on  the  tboracio  joints,  and  one  lateral  wart 
on  each  of  tbe  abdominal  Joints;  each  of  these  warts  bears  a  very  oonspicnoos  clavate 
spine.  The  ventral  side  of  tbe  body  is  similarly  nnueil,  though  the  spines  are  more 
sfcniler.  There  are  no  legs,  but  in  their  place  are  very  promment  swellings.  Those 
of  the  thoracic  joints  are  conical,  and  those  of  tbe  abdomea  u«  8Mn«wli»t  trans- 
verse, and  each  of  them  is  longitudinally  subdivided  so  as  t«  form  two  rounded  swell- 
ings, which  are  naed  in  grasping  whea  vanUug.  The  end  of  the  body  is  divided  inte 
three  round  lobes  or  swellings,  whieh  surroima  tbe  anal  opening,  one  above  and  two 

SeeonAxIsga. — Oeneral  appearance  Toryslmllai  to  that  of  the  previona  stage,  ozcept 
that  the  color  has  bsooDsegrBener;  the  head,  wbioh  at  first  is  yellowish-brown,  is  now 

dark  brown;  the  cervical  shield  is  of  the  color  of  the  body,  with  theftontmargUi  and 
lateral  angles  more  or  less  blackish ;  the  olavate  spines  are  somewhat  shorter,  but  the 
principal  feature  is  a  broad  whitish  dorsal  line  which  on  each  joint  is  boider«d  by  a 
inore  or  less  distinct  small  blackish  streak. 

ThirA  itage. — The  appearance  is  not  much  changed,  except  that  the  dorsal  line  and 
its  bordering  blackish  streaks  are  more  distinat;  the  head  is  at  first  pale  greenish-yellow, 
and  gnulually  changes  to  brownish;  eves  deep  black;  the  anterior  margin  of  prothnrTkS 
islined  with  twelve  blackish  warts;  all  other  Jointe  are  divided  into  two  veiy  distinct 
folds,  ef  which  the  anterior  ones  bear  each  aide  of  the  dorsal  line  a  blackish  wart,  the 
posterior  a  transverse  lew  of  twelve  warts  and  two  lateral  warts ;  all  these  warts  iif  sr 
short,  quite  stout  clavate  bristles  or  spines,  those  on  the  lateral  wart9  boioR  aomewbat 
longest.  There  Is  a  pair  of  simple  and  longer  spines  ou  Joints  10  and  12;  dl  spines  on 
vpntral  side  of  (he  body  are  also  simple. 

Fourth  tUigt. — Tbe  la^n  are  now  quite  dark  green,  especially  the  anterior  half  of 
the  body,  ttte  posterior  half  having  a  lighter  and  more  yellowish  color,  especially 
along  the  lateral  margin,  and  the  last  two  joints  are  tiuged  with  brown.  The  doriuil 
line  is  very  distinct  and  of  a  very  pale  rose  color;  its  lateral  borders  are  black,  form- 
ing two  quite  broad  int«rmpted  linas;  head  brownish.  The  whole  surfaoe  of  the 
body,  above  and  below,  is  vary  rough ;  the  thoraoio  and  abdominal  swellings  are  very 
prominent,  and  have  a  great  resemblance  to  legs  withont  tbe  claws;  the  prothorai 

KoKs«NweH  three  of  these  swellliigs,  of  which  ths  mldcUe  one  IB  tbe  most  remarkalilr ; 
I  fiirms  a  prominaut  oonioal  tnherole,  which  at  the  tip  is  Aividsd  into  two  oeiuiralo 
comical  tobercles,  with  a  stout,  Mack.reonrved  bristle  anteriorly  near  their  base:  simi- 
lar but  leaa  conspicuous  tubercles  on  the  other  thoracic  joints ;  Joints  4~II  eacli  wiib 
two  patn  of  uimilar  tubenjlea.    J>ugth  of  the  fully  grown  larva  when  stretched,  about 
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n9«.— 'nwfcmaftlt«piip»UweUnpTMeiitedfiit]ieflziiro{Ft.X,Flg.l,A).  Itsnw- 
tnm, Hitcauie, legs, *iid  wiagoaMS  Are  yellow;  head  ;ellowiHh-gr«en ;  alHlninen (tark 
[nra,  with  >  pale  nesh-colored  donal  line,  the  Bldas  and  veater  aomewhatpaleri  ejes 
rttj  HmsU  kod  black.  Tliem  are  the  colore  sooa  aft«r  trautfonaatlon.  The  froat  of 
ik«  hud  has  a  deep  lonEltndinal  impreaeion,  and  there  are  two  deep  traoaTerse  hn- 
prtMiooa  ntta  the  middle  of  the  pronotam.  Head  and  tJiorax  sparHelr  haln ;  wins 
NMt  with  Diae  deep  strin:  abdomioal  Joints  each  with  a  transverae  doraai  raw  ot 
ilmt,  biiatle-like  luun,  and  qnite  «  noinber  of  hairi  around  tip  of  abdomen. 

THE  VAGABOND  CEAMBUS. 

,     (Orambua  vulgivagellug  Clem.) 

Order  Lbpidoptbiu;  family  Gbaubidje. 

[Plate  X;  Fig.  2.] 

HISTOET  OP  ITS  mjUBT  AM)  IDBIITIBiaATION. 

Early  hi  May,  1881,  considerable  damage  was  done  to  meadows  in  the 

vidnitj  of  Watertown,  Jefferson  Oonnty,  New  York,  by  an  insect  which 

waa  popularly  thought  to  be  the  Army  Worm.    Specimens  were  sent  to 

Da  in  May  last  by  Mr,  J.  Q.  Adams,  of  Watertown,  and  by  Professor 

Lintner,  tiie  State  entomologist  at  Albany,  N.  Y. 

Ihe  worms  sent  by  Professor  Lintner,  and  which  he  was  not  qnite 
sure  were  the  Army  Worm,  were  chiefly  the  larvffi  of  Nephelodes  violana, 
an  aoGOunt  of  which,  with  figure,  we  had  prepared  for  this  report,  bat 
which,  among  other  things,  we  have  been  obliged  to  exclude  for  want 
of  spftce.  Those  sent  by  TSr.  Adams  were  partly  Nephelodes,  but  chiefly 
the  Crambos  under  consideration,  which  proved  to  be  the  principal 
author  of  the  damage.    Ou  Jnly  2ud  Professor  Lintner  wrote  us: 

X  bare  jiut  handed  In  to  the  ftwibi^  Jintmal  a  ooireotlon  and  explanation  of  my 
ttftmae  of  the  laTOgee  In  Northern  Sew  York  to  K«phtlodt»  violaii*.  From  example* 
of  the  eoooons  and  inTonnatloD  sent  me  by  Mr.  Adams,  I  find  that  the  work  is  dne,  as 
I  bad  lately  aiupected,  to  the  Hoall  larva,  which  I  have  determined  aa  that  of  Onmbtt 


On  the  6tb  of  the  same  month  we  wrote  Professor  Lintner; 
I  baveJoaC  read  jonr  article  in  JowMilof  the3d.    IhavesomereasonRforbelieTing 
tbat  yonr  Oramhiu  octiocaliu  woi  an  aooldental  larva  different  fWim  the  Pyralid  whiou 
in  every  initanoe  ia  yet  In  the  larva  state  (not  ptuMitiied),  and  the  long  larval  Hfb 
in  the  eoeoon  la  ao  oommon  In  the  Fyralidn. 

We  first  reared  the  moth  on  August  2,  and  early  in  the  month  informed 
both  Mr.  Adams  and  Professor  Lintner  that  the  destruction  was  done 
Mritbont  donbt  by  Crambut  vulgivaijellus. 

Mr.  Lintner  studied  it  in  the  field,  and  presented  a  lengthy  report 
apon  it  to  the  State  Agricultural  Society  in  September  (published  in 
the  Etmira  IN.  Y.)  Husbandman  for  September  14).  He  also  read  a 
paper  apon  it  before  the  American  Association  for  the  Advancement  of 
Scienoe,  in  Angnst,  at  Cincinnati. 

Later  in  the  season  we  found  the  moth  very  abundant  in  all  parts  of 
tiie  Eastern  States  which  we  visited,  and  it  was  so  common  in  the 
vi<aiilty  of  New  York  as  to  be  a  positive  nuisance  in  collecting,  as  we 
were  informed  by  Mr.  Henry  Edwards  (see  American  Naturaliat,  K"o- 
Tember,  1881,  p.  914).  It  was  also  present  in  large  numbers  in  the  Dis- 
trict of  Columbia,  where  the  fall  larvee  were  stndied. 

HABITS  AND  NATUBAI.  HISTOBT. 

The  egg8  ore  difficult  to  find,  as  they  are  dropped  singly  by  the  moth 
wharovor  she  happens  to  rest,  and  the  slightest  jar  causes  them  to  fhll 
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into  soine  crack  or  creTice.  The  larvte,  if  not  too  nameronB,  are  also 
difflcalt  to  find,  on  accotint  of  their  noctamal  habits,  bat  more  partjcn- 
lady  from  their  secluded  mode  of  life.  From  the  time  of  hatohing  to  ' 
the  assnmptioii  of  the  pupa  Btate  they  remain  nearly  in  the  same  spot 
The  newly-hatched  larva  spins  a  delicate  white  web,  near  or  among  the 
roots  of  the  grass,  and  commences  at  once  to  feed  upon  the  softer  parts 
of  some  leaf  near  at  hand,  or  bore  throngh  its  snrronnding  sheaths 
into  the  stem  itself,  near  its  base.  "Whenever  they  have  settled  they 
protect  themselves  oy  a  delicate  webj  which  they  gradnally  cover  with 
their  greenish  f^ass,  forming  a  tabe,  in  which  they  are  entirely  hidden 
ftom  view.  They  are  very  sluggish,  and,  if  the  tabe  be  disturbed,  corl 
up  into  a  heliz-ljke  roll.  As  t^ey  inerease  in  size  the  tabe  is  extended 
either  upward,  when  npon  the  ground,  or  downward,  if  somewhat  above 
the  surface,  and  the  opening  is  often  lined  with  bits  of  green  giaes. 
When  the  larva  is  foil  grown  its  tnbe  measorea,  often,  nearly  50"^  (two 
inches)  in  length.  A  half  insh  at  the  lower  end  Is  thicker  than  the 
rest,  is  rounded  and  closed,  serving  both  as  a  retreat  for  the  larva 
and  BB  a  receptacle  for  excrement.  The  upper  or  open  end  is  usu- 
ally very  delicate,  and  is  generally  so  constructed  that  if  the  larva  is 
disturbed  and  moves  downward  it  closes  entirely. 

When  foil-grown  and  ready  to  transform,  the  larva  leaves  its  tube 
and  commences  to  spin  among  the  roots,  and  near  or  just  beneath  the 
surface  of  the  ground,  an  elongate  club-shaped  cocoon,  similar  in  appear- 
ance to  the  lower  end  of  the  larval  tube.  It  is  composed  of  smooth  and 
delicate  white  silk,  gummed  over  with  earth.  Both  ends  are  rounded, 
the  thicker  end  being  about  6"™  in  diameter,  and  the  narrower  end 
about  4'"'°.  In  this  cocoon  the  larva  remains  for  a  long  time  before 
transforming.  Mr,  J,  Q.  Adams,  of  Watertown,  states  that  while  every 
larva  was  inclosed  in  a  cocoon  by  the  taat  of  May,  an  examination  as 
late  as  July  15  failed  to  show  any  change  to  pupa.  By  August  15, 
however,  the  moths  began  to  issue  in  large  numbers,  and,  as  Mr.  Adams 
says,  <*at  this  date,  August  22,  any  farmer  of  the  country  can  walk  his 
meadow  or  pasture  and  drive  np  moths  in  countless  numbers,  or,  in 
placea,  in  a  small  cloud." 

There  can  be  little  question  that  other  species  of  the  genus  are  asso- 
ciated in  moderate  numbers  with  the  Vagabond  Crambus,  and  the 
breeding  of  Crambus  exsiccatus  by  Professor  Lintuer  so  much  earlier  in 
the  season  would  indicate  that  there  is  considerable  variation  in  the 
period  of  development  between  tbem. 

Naturally,  the  moth  is  rather  shy  if  disturbed,  though  as  a  rule  it  wiU 
not  fly  verj-  far,  and  when  at  rest  may  be  approached  quite  closely.  It 
seems  to  prefer  dry  stems  or  loaves  of  grass  or  weeds  wheu  alighting,  ami 
it  is  very  difScnlt  to  detect  in  such  situations,  owing  to  the  similarity 
of  its  color  te  that  of  the  object  ui^u  which  it  resta.  It  swoops  snd- 
denly  to  the  ground  when  startled,  but  does  not  feign  death,  aa  do  so 
many  allietl  insecta.  Instead,  it  sUps,  with  a  peculiar  gliding  motion, 
under  the  dry  leaves  or  other  objects  ux>on  the  surface  of  the  ground, 
or  even  makes  its  way  into  cracks  of  the  soil. 

The  number  in  which  these  worms  must  have  appeared  to  do  the 
damage  reported  is  enormous.  Some  pasture  lots  of  40  acres  were  en- 
tirely mined,  and  as  many  as  a  dozen  worms  were  often  found  in  a  space 
as  big  as  the  palm  of  a  man's  hand.  Mr.  Lintner,  in  his  paper  read  be- 
fore the  American  Association  for  the  Advancement  of  Science,  at  Cin- 
ciimatt,  stoted  that  on  an  island  in  the  Boquette  Biver,  which  bad 
been  absolutely  denuded  of  grass,  the  worms  had  so  thickly  congregated 
under  the  shade  of  a  solitary  oak  tree  that  its  base  fen?  about  18  inches 
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was  GOTered  with  a  fine  layer  of  silken  web.    The  w<Hina  had  evideDtly 
been  forced,  from  sheer  lack  of  food  and  shade,  to  migrate,  and  they 
■  natarally  ooUected  nnder  iba  first  shade  in  their  way,  constantly  spinning, 
aa  is  Uieir  natnre,  nntil  the  compact  web  was  formed. 
The  iqjnry,  he  stated,  extended  over  eight  of  the  northern  connties. 

Hnadreda  of  none  of  gram  preaeiited  a  brown  •ppeuanae,  ae  if  they  hkd  been  winter- 
killed. A  postnre  lot  or  fifty  bctsh,  which  ten  dan  b«for«  offered  geod  paetnre,  wu 
tiDmed  so  tlut  lnp1ac«BDot  abladeof  groHOonJd  Mse«n  totheeqaareyud.    Nnmer- 

u  dead  caterpilkre  were  adhering  to  the  dead  atemB  of  last  year's  grass,  which  it 


nu  believed  luHt  fallen  victims  to  starvation.  The  apland  pwrtarM  were  first  attaoked. 
The  pTognse  wa«  remarkably  rapid ;  eutiro  fields  were  laid  waste  in  ton  or  twelve 
lUjt.  '  *  *  '  In  two  instances  the  larvte  were  obserred  in  immenae  nnmben  col- 
lected on  the  tranka  of  trees,  so  that  they  could  hat's  beeusorapednp  by  bandfiils.— 
(CsMdiw*  AfanuIo^C,  September,  1881,  p.  16-i.) 

We  reared  two  different  parasites  from' the  speciesj  one  of  them  Zam- 
pnmota  fiigida  Gr.,  the  other  a  0ryptu8  not  yet  specifically  determined. 

8IUILASITY  OF  HABIT  IN  A  SUBOFBAN  SFBCIES, 

Cnrionsly  enongh,  Mr.  William  Bnckler,  during  the  same  year,  has 
worked  ont  the  life  history  of  an  English  species,  Oranibus  tcarrington- 
WIw,  and  it  corresponds  perfectly  with  the  observed  facts  in  relation 
to  rui^fivagellaa.  The  eggs  were  received  Angust  14  and  22,  and  had  all 
hatchedbySeptemberl.  Theprogress  of  the  larvfe  was  noted  np  to  the 
middle  of  S^ovember,  when  they  began  to  close  their  galleries  for  hiber' 
nation.  They  began  work  again  early  in  the  spring  of  1881,  and  issued 
as  moths  from  Jnly  Tth  to  the  17th,  some  of  the  larvEe  having  become 
fiill-fed  and  having  spun  up  by  the  end  of  May.  {XhttomologUttf  Monthly 
Magasine,  November,  1881,  p.  129.) 

K£M£DIE8. 

The  moths  which  were  so  abundant  in  August  laid  their  eggs  in  the  . 
latter  part  of  that  month  and  in  September.  Egg-shells  were  abundant 
in  the  earth  £rom  some  sward  sent  to  the  Department  September  14  by 
Mr.  Adams  &om  a  field  which  had  been  greatly  iiynred,  showing  that 
the  larvEB  mnst  have  hatched  prior  to  that  date.  Moths  collected  at 
Washington  Jctober  13  deposited  many  eggs  during  the  night,  which 
hatched  in  from  seven  to  ten  days.  The  yonng  larvte  began  feeding  and 
spinning  their  tubes  almost  immediately.  Some  had  cast  their  first 
skin  November  1,  their  second  November  15,  and  their  third  December 
12.  At  this  point  our  notes  npou  their  development  cease,  bnt  they 
evidently  hibernate  in  the  larva  state,  and,  as  fall-grown  larvte,  do  tiieir 
principal  damage  the  ensuing  April  and  May.  This  proves,  then,  but 
a  single  brood  in  a  season,  and  suggests  the  simple  remedy  of  burning 
over  infested  meadows  in  the  dead  of  winter,  or,  better,  in  the  lat«  fall. 

DBBCTBIFTITB. 

^e  larvie  of  0.  vuTgivageUus  are  slender,  sabeylindrical,  and  of  a  pale 
pnrplish-green  color.  The  moth  has  an  expanse  of  wings  of  25">' 
(I  mch) ;  the  front  wings  are  very  pale- yellowish,  dasted  with  brownish 
between  the  veins,  and  the  hind  wings  are  somewhat  dusky ;  the  cilia 
at  the  edge  of  the  mint  wings  are  golden.  The  piincipal  variation  is  in 
the  extent  of  the  brown  streaks  upon  the  ftont  wings. 

Specimens  of  the  moth  trom  Yancoover's  Island  diffier  only  in  their 
Bomewhat  smaller  size.    {Oan.  Unt,  1880,  p.  17.) 
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We  append  desoiiptions  of  the  earlier  states : 

CKAXBU8TULaiTAGBLi.ua — Egg. — Length,  0,7==;  diameter,  0.3'™jcoltir,psleyellow 
wlienlaid;  polished,  elongate  oval,  BUghtTythlaker  and  a  Utile  nlOTeflatt«Ded  at  lower 
end  than  at  npper.  There  are  abont  18  quite  sharp  longitndina)  ridgea,  The  ipacn 
between  them ahallow,  anddividedbf  nomeroaalowtraiuvenenba;  the  coiorohangea 
after  three  dajs  to  bright  oraof^. 

Larvn. — Length  wbeu  newly  hatched  abont  I*™i  genBral  oolor  din)i^  yellow,  with 

—  pale,  Jnegalar,  reddish  matkiDOB.  The  head  ia large,  and  ttie  body  tapen  gnd- 
from  it  towanU  the  end.     Hvau  deep  blaek,  aud  fumialied  with  a  few  lungbaira; 


pale,  inegalar,  reddish  matkiDOB.  The  head  ia large,  and  ttie  body  tapen  gnd- 
-  '~n  it  towanU  the  end.  Hvau  deep  black,  aud  fumialied  with  a  few  lungbaira'; 
white,  4-Juinted',  Joint*  2  and  3  are  each  faruished  at  their  apical  angle  with  a 
■ujuL  apine,  tliat  of  joint  '.i  being  longer  than  the  jofht  itself;  the  last  joiut  is  very 
minnte,  bearing  2  hue  hairs  at  tip.  Cervical  shield  blockish^  with  G  long  block  bristlen 
along  ant^or  margin,  and  6  smaller  hiiirH  somewhat  in  front  of  poet«riar  margin; 
the  other  Joiuta  are  each  foniished  with  a  transverau  row  uf  U  long,  blackish  haim, 
arising  (torn  prominent,  conical,  somewhac  dusky  tubercles.  Thoracic  legs  slightly 
dusky;  abdominal  legit  white,  lnii»;,  and  ooiiical. 

In  the  fourth  ataRP  the  color  of  tlie  body  is  qiilt«  dark  and  purplish,  instead  of  pale 
as  before;  the  cervical  shield  is  black.  £«ub  Joiulbasa  transverse  wrlalcleacroMiU 
posterior  third ;  the  pilifemas  swclliags  are  large,  oval,  and  faintly  darker  than  the 
reet  of  the  body,  anil  tlio  block  hairs  each  arise  from  a  small  white  wart,  which  is 
sononnded  by  a  narrow  black  ring.  Legs  purplish,  those  of  the  thorax  darkest  with 
the  tips  of  the  Joiuta  wbit«. 

The  fult-Krowu  larvn  vary  more  or  less  in  size,  thnngh  the  largest  meaaur«  abont 
Igmm  iu  length ;  the  color  ia  pn-te  pnrpliah  irreen,  the  head  black,  polished,  with  shal- 
low, transverse  wrinkles;  the  cerviei^l  shield  brownlsb,  with  a  few  small  hlackirii 
markings,  and  a  narrow,  whitish  median  Hue.  The  posterior  wrinkle  of  abdominal 
joints  is  pi Uferoas,  warts  large,  oral,  brownish,  somewhat  polished;  dorsal  line  nar- 
row, of  toe  same  purplish  culot  as  tlie  body,  bardeced  each  side  by  an  irregular  whitish 
line;  inteimpted  subdorsal  line  broader  and  whitish  in  color;  stigmata  black,  and 
shield  brownish,  sliglitly  polisheil ;  venter  pale. 

Pupa. — Length  it  to  30<o"i;  color  yellowinh,  polished;  eyes  btach,  not  prominent; 
bead oorredforward,  frontsomenbatpmjecting, rounded;  stigmata l}roiTD ;  venttsliy 
near  the  end,  transvereely  flattened,  aud  somewhat  coDoave,  the  edge  quite  ahaip  and 
fbraished  with  three  Hue  straight  spiaes. 

BIBLIOGBAPHICIL  LIST, 

The  following  contains  all  tLe  essential  published  references  to  the 
species,  tbougli  rarioua  journals  have  had  abstracts  or  repetitjoiia, 
especiiUly  of  Professor  Lintner's  articles: 

Clembns,  Brackrnkiiiqe.  —  Proceedings  Academy  of  Sclencas,  Philadelphia,  1B60 
p.  203. 

(Oritiwl  deeoTiplian  ot  Oramlmt  vuIfttagiOia.] 
Grotk,  a.  n.— Canadian F.ttknnoJo<ii>t,  Jannory,  1880,  (Vol.  SIT,  p.  17), 

[NotHth&tBpecJiuausor  Crambui  vutgieaffeUui  from  Timcouver'a  Iilaiid  oca  inuUsr  thia  sasttn 


LlNTNEB,  J.  Jt^—JJbang  ErtniNg  Jonnial,  Hay  23,  IBSl, 

[PenonsI  obMmllona  on  th«  rappDnod  AnnT-natiii.    Doubti  u  to  ichcth«r  tt  I*  Lnem 
puKta.    BUt«ntDnttbatDoileKr1p1lDi»a(  thaurllsr  sUfea  of  Uia  larva  at  tbla  last 
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Lditnir,  J.  A.— Courier  and  Fiteman  (Potadam,  N.  Y.),  May  20,  1881. 

LiNTNBit,  J.  A.— St.  Lawrence  (S.  Y.)  SepubUcan,  June  8,  18HI. 

BlLET,  C.  v. — "Supposed  Army-wonn  in  New  York  and  other  Eastern   States."— 
American  Naturatiit,  July,  IHdl,  p.  574.     (Published  the  previous  mouth.) 
[AnacDOiiBt  ot  the  ni^thnd  nf  work  trmo  J,  Q.  Aduna,  of  Watcrtawn.  K.  T.,  of  what  ha  sappoHa 
to  be  ths  trito  Army-Horm.    Ila  ilBUrmlDBtloD  bj  ICr.  lUlay  a*  ui  uubuwn  Pjttlli  wUdi  ha 


•  This  li  a  mlaUke.    S«e  oar  Uo.  Eat.  Rap.  Till  {ISTej,  ff.iH,lU. 

I     ,lz.dbvG00gIc 


HKPORT  OF  THB  BHTOMOLOOlffT.  183 

Adahb,  J.  Q.— "Tha  Ut«  K^^aQcd  Army-ironB.''— Watm-tnim  fS,  T. )  DaUu  Umiw,  Aq- 
g»rt22,18ei. 
jGtna  ■■  Bseout  of  hiUM  of  hA  iaoMt*  don*  by  (ftmftiH  w^iaffdii*,  oon^Brlas  tt  (O  the 
tnwAooj-woniLj 

BiLCT,C.T.~"TliaQeiiiiiD«Aiiii7-w(«miii  the  Wat."— ^nuriooitJfaAinauf,  Septem- 
ber, 1861,  p. 750.     (PnbUsbed  the  prerlinis  montb.) 
|b  1  fentwte  IB  Ihta  utiaU  Um  (otbcir  Msntfaa  Ika  nppMBd  AiBr-wnm  of  DOTtbani  irawTork 
M  Oi—t  w  >iiifii«j«il>ml 


sd  is  attiBoUDg  Uia'nath*  M  &ghl«^  k«M>iie  npwi  Ui»  aoijiies  of  wMer  in  liurBl&l  , 
8*imDBH3,  William.— Ca«orf*aiiai(omo(<i^(,  Boptember,  1881  (Vol.  XUI,  p.  181). 
|A  •hart  review  of  HCr.  Uaitta't  paper  db  Omnbai  BaigitagMut,  ntiB  belbca  tlia  ISBl  nuellBE  of 
Oe  AmcilcBa  AMaelatleB  fet  t&«  Atfmnnaialt  ofSctoBCe,} 
LiSTsii,  J.  A.—OgdenMbarg  (N.  T.)  Dallg  Jounal,  September  21,  1B8L 

jCamHoi  same  of  Tagaboud  Cnuatxia  prapowd  j  nnudlM  saKteutsd.] 
BiLiT,  C.  V.—"  t>-awbM  m^tm^HK^"— ^nurtean  NaturalM,  Norember,  1881,  p.  914. 
pkaaib  Bpan  tbe  aboiidaiuic  of  ths  apeclea  la  all  tha  Xaitera  State*  tn  isai,  and  dMaribw  tb« 

EiLK,  C.  7.—Amerimii  yaiuraUtt,  Deoemlier,  1881,  p.  1009. 

(A  ahart  rvrieir  of  Mr.  UstHr'B  A.  A.  A.  S.  pap«r  on  "A  ramarkahla  hiTaalan  of  Horthara  Ifcv 
7grk^aPjiklidIiiaMt,"Dl(jHitiBaU)UiaaaaDf  UiatenB  "iii.Taalaa''iatM«mon<otlijB.| 

THE  WHEAT  ISOSOMA. 

{I$o*mna  tiitwi  BQey.) 

Order  HTXBNOPTBBi.;  fEoni^  OHA1.01DID.S. 

[Plate  XH,  Fig.  3.] 

PAST  HIBTOBT  AITD  BABITS, 

"  For  nearly  two  yeftrs  past  I  bave  been  Btndying  tlie  habits  of  a  sew 
species  of  laoaoma  which  has  been  iDJuring  wheat-stalks  in  Illinois, 
Tennessee,  and  Missouri.  The  larvsB  were  first  received  by  me  in  June, 
IS80,  bora  Mr.  J.  K.  P.  Wallace,  of  Andersouville,  Tenn.,  who  stated 
tliot  nearly  every  stalk  was  affected,  and  that,  as  a  consequence,  the 
straw  is  inclined  to  fall  before  the  wheat  is  fully  ripe.  I  reiilied  to  his 
letter  asking  information,  in  the  American  Entomologist  (III,  p-lSl), 
xtating  that  it  was  a  new  wheat  enemy,  evidently  Hymeiioi)tcroiis. 
I'roEessor  Thomas  had  found  the  same  wwm  that  year  in  wheat  in  Illi- 
nois, and  from  having  bred  a  two-winged  tly  (a  species  of  Chlorops) 
&om  some  collected  stalks,  wrongly  attributed  the  pareutao:e  of  the 
Torm  thereto.  Profiessor  Packard,  during  a  trip  made  to  Virginia  iind 
otiier  Southern  sections  that  same  jeur,  found  this  new  wheat  enemy 
tolerably  common.  The  insect  paaaed  the  winter  either  in  the  larva  or 
in  the  pnp*  state,  and  the  perfect  fty  issued  in  March  and  April,  1881. 
Specimens  received  the  present  year  hare  issued  in  December  and  Jasu- 
ury,  induced  doubtless  by  the  tong-piotmcted  warm  weather. 

'^Althongh  congenerio  with  the  Jwnt  Worm  of  Harris  and  Fitch,  it 
<lifl€T8  widely  from  the  latter  in  habits  aud  ajtpearance.  The  Joint 
Worm,  it  will  be  remembered,  forms  a  gall-like  swelling  at  a  joint  near 
the  iMse  of  the  stalk.  The  species  nnder  consideration,  however,  feeds 
uD  the  interior  of  the  stalk  between  the  joints,  high  up,  without  cansiQg 
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a  svelling.    It  undergoes  all  of  its  transfonoations  within  the  stalk,  ita 
work  causing  a  prematore  ripening  and  greatly  reducing  tiie  yield. 
"Mr.  J.  6.  Barlow,  of  Cadet,  Ho.,iaya  in  oneofttia  letters  tone: 


otberaowed  15  liaaheU  of  whe»t  and  harrutod  only  30  bushel*.  Ify  ncBreat  neighbor 
harTesled  6  buaheU  from  ten  acTM ;  he  could  nut  get  b  mui  to  cnt  it  for  Uld  orop. 
These  ore  my  neareBt  neighbors,     Many  did  not  get  th«ii  seed  bank." 

The  above  statement  in  reference  to  this  insect  was  published  by  us 
in  the  Rural  New  Yorker  for  March  4, 1882. 

Id  the  meanwhile  Prof,  G.  H.  French  had  been  studying  a  Wheat 
rtaSk-worm  in  Illinois,  and  we  qaote  from  bis  commnnications  to  oa ; 

Theflntworkof  tbiain«ect  obserred  by mywlf  wuJnfit^TioT to  thehotrut  of  18@0, 
in  the  vicinit;  of  CnTbondale,  XH.  Upon  piuiinz  tt  mtid  of  wheat  my  attention  vraa 
AtttaeMd  bf  Beelng  a  sreBtmany  appai«iitlj  light  neads,  some  of  tvhiah  were  on  stalka 
that  were  partly  dead,  thongh  the  grain,  aa  a  nhole,  was  not  qaite  ripe.  Examina- 
tion abowed  that  many  of  the  head*  were  only  partially  filled.  The  flrat  thoasht  was 
thkt  Hessian  flies  hud  caosed  the  damage,  bnt  there  were  very  few  signs  of  either 
brood  of  tliem  to  be  found.  Upon  cntting  open  the  stalks  there  were  to  be  seen  on  Che 
inside  oae  or  more  small  yellowish  worms,  and  as  these  weie  in  more  than  half  the 
■taJka  exutlned,  tbe  oouolasion  was  nataral  that  here  was  the  eaase.  From  the  ex~ 
amlusUoD  made  with  the  pocket  lens  they  were  thonght  to  1>e  the  larvte  of  some  IHp- 
tenmsinseet,  as  they  were  withoat  feet.  A  few  of  the  pieces  containjng  worms  wars 
lakm  by  myaelC  but  Mr.  Jobu  Harten,  thm  oneof  tbe  assistants  in  the  Stat«entoiiuil- 
Mlst's  offloe,  and  who  was  with  me  at  the  time,  took  a  larger  number  fi»  exftmlno- 
□on  and  leuiug,  for  the  pnrpoee  of  deciding  what  they  were. 

JjM  mj  tinw  woe  fally  oocnpted  with  other  matters,  tbe  portion  of  stalks  taken  by 
meuoMTed  bnt  littlo  attention,  and,  as  a  conseqitenoe,  they  dried  np  instead  of  produc- 
ing the  perfect  inaeota.  Mr.  Mart«i  aiterward  oolleeted  more  of  the  stalks,  and  after 
keeping  them  for  a  time  fonnd  a  single  fiy  in  tbe  Jar  ooutaiuing  tbe  etalka,  evidently 
batched  from  a  larva  in  them  when  (Mllected.  The  fly  nas  tliuught  to  be  a  species  of 
ChlorCp;  thongh  what  species  was  not  determined,  and,  indeed,  cauDot  well  be  now, 
for  the  specimen  wm  accideutly  destroyed,  thongh  it  might  beapprnsimatelyfhim  th« 
descdption  that  was  taken  when  the  specimen  was  fitut  funnd.  No  other  specimena 
were  obtained.  *  ■  *  Theyaie  tobefonndon  the  insideof  thecalms,nsuallyju8t 
above  the  joints,  varying  from  the  Joint  or  interuode  supporting  tbe  head  to  the  aecond 
one  below  this,  or  in  any  one  of  the  three  tipper  intemodos.  The  usnal  place  is  the 
second  or  third  one  from  above ;  very  few  in  the  upper.  I  do  not  remember  to  have 
found  any  below  the  third  joint  HoDi  above.  *  I  have  noticed  this  seoaon 
tbat  In  grain  infested  with  wheat-Stalk  Worms  the  heads  were  shorter  than  in  fields 
*~~  ~  ~  them,  as  well  as  not  BO  well  filled  ont  at  the  ends.  This  wonld  seem  to  imply 
■—■■atiun  during  the  whole  giowUi  of  the  worm. 

OOMPABISONB  WITH  THE  JOmT>WOBU  AND  OTHER  ALLIED  SPECIES. 

During  the  past  winter  between  twenty  and  thirlr^  apecim^ia  of  the 
adult  have  been  reared.  Oi  these  a  single  specimen  only  was  fully 
winged,  two  wero  furnished  with  hind  wings  only,  and  the  rest  were 
wioglefi^  or  furnished  with  mere  rudimentary  pads.  After  a  careful 
comparison  with  the  known  species  of  the  genus  we  found  tlmt  the 
species  was  new  to  science,  and  published  descriptions,  nnder  the  Dame 
of  Zgosoma  fn'Ctci,  in  tlie  jlni«ru)a»JrateraIutforMarch,lS82,andliithe 
Rural  New  Torker,  as  above  quoted. 

Tri^ci  differs  &om  hordei  principally  in  its  smaller  size,  more  slender 
form,  in  the  smoothness  of  the  head  and  thorax,  in  being  hair^.  and  in 
possessing  the  largo  pronotal  spot.  In  this  latter  respect  tritic*  proves 
a  marked  exceplaon  to  the  rule  laid  down  by  Walker,  (llfotes  on  Chal- 
cididee,  p.  7],  that  this  spot,  thongh  present  iu  the  European  species,  is 
absent  in  all  American  and  Australian  members  of  the  genus.  T^iia 
mle,  however,  must  have  been  laid  down  npon  very  insntlicient  grouods, 
aa  even,  iu  hordH  this  pronotal  spot  Is  as  evident  as  upon  the  Earopean 
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7.  verticUlata  Walker,  of  vhioh  we  liave  leceived  many  specimens  fW>m 
Walker  htmaelC 

GouBiderabIeoonAi8ion  respecting  this  wheat  iDsectbas  arisen  duriaff 
the  paat  year  from  the  &ct  that  Professor  French,  in  the  Canadian 
St^omotoffttt,  and  also  in  the  Prairie  Farmer,  described  the  work  of  what 
is  eTtdeatly  this  species  in  the  wheat-fields  of  IHinois,  and  published  a 
technical  description  of  the  adnlt,  under  the  name  of  Itonoma  ailj/nti. 
From  this  description,  and  from  specimenB  which  Professor  French  for- 
warded at  oar  reqaest  later,  it  was  evident  that  this  species  did  not 
belong  to  laoaoma  at  all,  bnt  to  the  well-known  genus  Hupelmua,  and, 
as  die  latter  genns  is,  so  &r  as  known,  always  parasitic,  it  became  at 
once  evident  that  Professor  French  had  mistaken  a  parasite  of  the 
I$otoma,OT  of  some  other  wheat  insect,  for  the  tme  anther  of  the  damage. 
One  reason  for  tiiiis  mistake  can  probably  be  traced  &om  the  following 
&ct8:  Before  the  adult  laoaoma  tritim  had  been  bred  there  was  some 
discussion  between  Professor  Thomas  and  ourself  as  to  wheUiffl  the 
larvffi  in  the  stalks  were  really  Hymenopterons  or  Dipterona.  We  in- 
sisted that  tbey  were  Hymenopterons,  and  that  a  Ohltyropa,  which  be  bad 
bred  fh)m  wheat  and  pnblished  as  the  tme  author  of  the  damage,  had 
come  from  some  other  larva.  Upon  breeding  the  Isoaoma,  in  the  spring 
of  1881,  we  wrote  Professor  Thomas  we  bad  done  so,  in  supirart  of  the 
oorrectnesB  of  our  supposition.  It  was  probably  this  fact  that  led  Pro- 
fessor Frwicb  to  consider  the  insect  which  he  bred  an  laoaoma. 

At  the  same  time  another  species,found  oQawildgrass(£Iymug  cana- 
dmtu),wa8  described  by  Professor  French  as  Jsogonuiefj/mi.  This  species 
proved  to  be  a  true  laoaoma,  and  it  was  thought  by  Professor  French  that 
it  might  be  identical  with  triiici;  bnt  a  comparison  of  a  specimen  which 
be  sent  us  with  typea  of  tritici  showed  several  marked  points  of  differ- 
eoce;  bo  that  this  question,  referred  to  by  Pro&ssor  French  iu  an  article 
in  the  Prairie  Farmer  of  March  11,  1882,  may  be  considered  as  settled. 

It  is  worthy  of  remark  that  I.  tritioi  seems  to  be  quite  closely  related 
to  the  European  laoaoma  liaeare.  This  latter  species  was  bred  from 
wheat  by  Dr.  Girand,  who  considered  it  as  an  inquiline,or  a  parasite  upon 
Oeklkiphila  polj/atigma  Meigen — a  Dipterous  insect  making  swellings  in 
the  stalks.  Kaltenbach,  however,  remarks  that  although  he  many  times 
obtained  the  Isosoma  from  the  wheat,  he  never  succeeded  in  rearing  the 
Ochthipbila — a  saggestive  fact,  and  which  would  seem  to  indicate  that 
the  I.  fineare,  like  onr  species,  ia  the  real  author  of  damage  to  the  wheat. 

KmiBEB  OF  BROODS. 

From  the  facts  gathered  in  relation  to  J.  tritici  it  seems  most  probable 
that  there  is  but  a  single  annual  generation,  and,  as  already  stilted,  that 
it  hibernates  normally  iu  the  larva  and  pupa  states  in  the  wheat  stubble 
and  straw,  the  adult  insects  appearing  in  March  and  April. 


With  this  state  of  affairs  the  remedy  is  obvious,  namely,  the  burning 
of  the  stabble  after  harvest  As  plowing  under  seems  never  to  have 
Itroved  particnlarly  efficacious  with  the  Joint-worm,  we  have  no  reason 
to  suppose  that  it  will  be  more  so  with  this  insect.  Inasmnch  as  wheat- 
flelds  after  harvest  are  often  allowed  to  grow  up  with  weeds,  Prqfessor 
French  saggests  that  a  mowing-machine  be  run  through  the  weeds,  and 
that  after  they  have  dried  sufficiently,  the  burning  of  the  stubble  can 
tima  be  made  more  therongh.    Certain  observations  made  by  Professor 
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Fr«Dcli  the  preBeat  anmaier  would  BMtn  aleo  to  show  tbftt  rotation  of 
crops  will  prove  a  good  preventive.  A  critical  examination  of  three 
fields,  two  of  which  were  last  year  also  in  vbeat,  while  the  third  was  in 
clover,  shoved  that  in  the  formor  case  93  per  cent,  of  the  stalks  con- 
tained fttim  one  to  three  worms  each,  while  iu  the  latter  not  more  than 
5  l>er  cent,  of  the  stalks  were  infested. 

PABiAITEEL 

Although  we  cannot  yet  say  with  certidnty  that  Bvpelmua  alk/nit  is 
parasitic  npon  our  wheat  iBoaoma,  yet,  oonsidering  the  oircamstauces 
under  which  it  was  obtained,  this  seems  probable.  We  have  bred,  how- 
ever, a  true  parasite  tVom  tbe  specimens  received  &om  Tennessee,  which, 
according  to  Mr.  Howard,  belongs  to  Flirster's  genns  Stictonotos.  It 
may  be  describetl  as  follows : 

SxicTO.KOTfBisoBOMATiB,  n.  Bp.— yeraa(«.  Length  of  body  a-aS""!  espknseorwln^ 
<"";  greatest  width  of  fore  w'ng  .So™".  Anteimm  snlvclaTftto,  Unaly  pitoM.  Head 
AndfaceSuel^punataied;  pro-aud  meao'thonu  rather  more  dowdy  punctured:  ^mId- 
men  vary  doliaaCely  shagreeaed.  0«neral  oolot  metallic  ((Teen;  anteunie  block,  elab 
lirowuiiih ;  froat  coi»  uid  femora  metallic  neen ;  dialal  end  of  femora,  all  of  tlbiie 
and  tarBi  eicept  tocaal  cinw,  honey-yellow ;  mTddtecoiie  metallic  Kreen ;  femora  black, 
yellowiiih  at  either  end ;  tibim  honey-yellow  with  a  lenfcitudlnaf  doraul  streak,  tani 
honey-yellow  except  iMt  Joint;  hind  corn,  femora,  and  tibiee  aMning  black,  witli 
iliatal  cud  of  femora  and  either  end  of  tibiw  honej-y ellon ;  tarsi  hone^-yellow  except 
laiit  Joint,  which  ia  block ;  wing  veiua  honey-yeUov.  Eutiie  body  spanely  covered 
with  short  delicate  white  hairs. 

The  S  haa  more  marked^  clavate  antennte  and  la  nearly  Dtm  from  the  wbitiah 
h«TB,  except  at  tip  of  meao-BCDlellnui  and  at  tip  of  abdomen. 

Deacribed from  1  9,2  i»,btodCiomI>oto»atritiai&iltj. 

DBSOBIFriTB. 

We  append  the  original  description  of  the  adult  from  the  American 
N'atnraliat,  together  with  a  description  of  tbe  larva: 

ISOBOIU  TRTnci.    H.  ip.   J'innala. — Length  of  body,  2.B°™ ;  eipanae  of  wiaga,  4 


highly  potiahed  and  aparaely  covered  vrilh  long  hairs  towanl  end  of  abdomen ;  abdo- 
men louser  than  the  tliorai,  and  Btoater.  Color,  pitchy-black ;  soape  of  antenn«,  oc- 
caaionally  a  amalt  patch  on  the  cheek,  mesoacutom,  femoro-tibial  attic ulati ana,  ooxib 


pitchy-black;  soapeol 

....  ,  .  ,  I m,  femoro-tibial  ariici  ,     

above  and  taisi  (except  last  Joint)  tawny:  pronot^  spot  large,  oval,  and  uale  yellow- 
iah  in  color;  wine  ve ma  dusky  ywlow  and  extendi ug  to  beyond  middle  or  wing;  sub- 
marginal  three  tlmea  aa  long  aa  marginal;  poat-marginal  very  allgbtly  sUotter  than 
marginal,  and  stigmal  also  Bhorter  than  marginal. 

Deacribed  from  twenty-four  apecimens.  Of  theae  twenty-fonr  specimens  otJy  one 
waa  folly  winged ;  two  wen  fnrnished  with  hind  winga  only,  and  the  rest  were  wing- 
leaa.    Hale  ndmown. 

ZtfTBO.— Length,  4. &""  (nearly  ^  inch]);  of  the  shape  Indicated  in  PI.  XII,  Fig.  3,  n.  >. 
Color,  pale  yellow;  month  parte  browniah.  Antenna  appearing  as  short  two-jointed 
tubercles.  UandiblM  with  two  teeth.  Venter  furnished  with  a  double  louKitudinol 
row  of  Btont  bristles,  a  paii  to  each  joint.  Each  Joint  bears  also,  laterally,  a  short 
bristle.  Stigmata  pale,  ciicnlar:  ten  pain,  one  on  each  of  Joints  11  (meeothoravic) 
t«ll. 

BIBUOaBAPHIGAL  LIST. 

RiLET,  C.  v.— "Worm*  In  Joints  of  Wheat.— ^foienoaii  EnUmohpUt,  m  (1880),  p.  IBI 

(July!. 
[Aclndwlediiei  Iha  reoelpt  of  HjmenaptaniDi 
£;.,  uiiT oompacei  irllh  Uw  DumBDD  Dipt 

Thomas,  Cyhus. — "A  new  Enemy  to  Wheat." — Prairie  J^nn«r,Augnsl  Sd,  1880. 

[iTM  ■  dstklkd  dnoFlptMnaf  a 


DTof  (£>  damifB.] 
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TtXfCK,  a.  H.— "A  new  Wheat  Fett-'—PrtiMt  Farmtr,  Deoember  31,  1681. 

IDaacrntH  "Itotatna  ofivuK."  ■ubMqnontly  iiroTan  (obeloDEto  Enpclmut,  &  pinaltia  |[niiii,uid 
probaUy  panaiUc  apuD  Itotoma  kiHei,  l£i  work  ol  whlcb  7niicb  leem*  to  h>YS  Ken.] 

FuNCB,  G.  H.— "The  Wbeat-Stalk  Worm."— iVatrie  Farmer,  Jauusry  B8,  IBSJ. 

It  wbBM  BOtMini  >ner  irhnt  li  i»iD|imUT^ 


[Diasiliei  f— ma  o/^rnfi  frgm  wheat;  md  /.  tl|n»f  (hnn  JSIyinu  Mnadcntit.J 

BiLZY,C,  v.— "The  WliestlwMoma."— Bitral  New- Yorker, if arah  i,  1882. 

[DiwTJbH  Itetemm  trMel  and  kIth  u  uioonnt  of  Ita  biblMi   calls  attmlloii  la  Ilia  Ikot  that 
ftoich'a  7.  oltenii  twlonga  to  Kupclmiu  aod  La  puaaiUci  glrea  alu  UiD  diHsrcmea  batween 


le  damBjie  to  wbeatO 

FuKCU,  Q.  H. — "On  ■ome  dM^ddldB."— Caiiadlait  EntMioIoflif,  Uarob, 
(Snbataatlall;  the  wme  aa  tha  aboTe.] 


in(u«alHTmafI.lrf(Mi  oomets  French'a  emr  witb  regard  In /,  ■Ovntf;  IcpuliUahDa  d«Mri|rtkB 
ol  /.  Mltci,  and  ftrea  an  accuuut  of  tublti,  compariiig  iritb  EorDpem  I.  &n«art.] 

FiEHCH,  O.  H. — "  The  Wheat-atrav  Worm."— Elevanth  Report  of  the  State  Entomolo- 
fiit  of  IlliaoU,  leSt,  pp.  73-i)t.    (PubliBhed  Uay,  11^) 

[Wnaalenstfa^acoaiintor  llie  damaf*  dona  b;  tha  "W1leat.*trav  Wonn",  nitdar  IbcliMMOt 
/(Homa  olljrati'  Tlis  daaarlptlona  of  larrB  aod  pnpai  am  sTidentlr  tboaa  of  Kapclmda  Aa 
additioul  proof  of  tbUfaetIa  bond  la  hi*  (tatrBieat  thai  ba  bi«dttis  ftrttxiOj  b<m  Jtlj  X 
oathniaitb  Aniiut,  nhennltenata  IrUitilmott  la  wiaMr  and apring.  Tb« utiala onotatna 
man*  ooufiulnE  itatamnita.  onioK  to  tba  nnosrUlsty  ai  to  nhplbor  laosoma  or  Kapcbnoa  l> 
Rtrrnd  to  in  Uis  Tarioua  portloDa.  Id  a  fool-DOt«  at  tbo  cod  of  tbla  aiticl*  ha  amMOBoaa  hi* 
aiTor  In  caUiBK  die  Kapclmua  an  laoaooa,  and  (lalaa  iNtoma  ilf/Bii  to  be  U»  aatbor  of  the  dam- 
ace.) 

FkencOiO.  H. — "Noteeon  IsoMOia  Elf  ml." — Canadian  EalonulogM,  May,  18BS,  p.  97, 
ISbawa  that  1.  tigmt  la  dlatliwt  bora  /.  Hitlel  Bllej.) 

THE  SOBGHCM  WEB  WOIiM. 

{Nolo  sorghiellaf  new  speciea.) 

Order  LEPtDOpTEBA ;  family  BOMBYOmJB. 

[Plate  XI,  Fig.  1.] 

ITS  injTJBIES, 

Daring  the  past  anminer  the  beads  of  aorgbnm  in  Sonthem  Alabama 
were  fonnd  to  be  infested  with  a  oew  Web  wosm.  Specimens  were  sent 
to  the  Department  in  July  by  J.  P.  Stelle,  of  Citron^e.  Mobile  Oomit^, 
Alabama.    The  letter  aocompanyiog  them  is  well  worth  quoting: 

FW  lemtsl  jean  tba  people  of  KansM  tutTo  been  deeply  Intereeted  in  a  Tftrietf  of 
Sffktmrulfore,  which  they  call  rice  oom  or  pampas  rice.  They  claim  that  It  nuioeeda 
ktltf  on  arj  and  poor  laiid  than  any  grain  known.    We  of  the  lower  Sonth  hare 


■ooglc 
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been  pntdni;  it  to  tbe  teat,  with  mnoli  aneamacement.  I  luTe  grown  it  tot  three  j^ua, 
MidhjtTe  found  it  wondarfdUyprodaativ«(yiMdlng  two  crops  eaohseaMn),  and  highly 
valuable  m  a  Adder  for  oattle  and  a  enln  for  fowiB.  By  to-day'ii  mail  I  send  yoo  a 
head  of  the  plant,  a  fittr  eample  of  ten  oorea  now  nnder  oaltnre,  which  leoniB  to 
demonatrate  that  its  fate  ia  tealed,  for  thia  looalltT  at  leaat.  I  nerer  before  saw  an 
InsDot  of  any  kind  working  npon  it.  I  find  that  toe  patohea  belonging  to  my  nuigb- 
bon  are  all  m  the  iame  oinuUtion ;  it  i«  literally  a  oleau  sweep.  I  am  saving  seed  bf 
clearing  a  few  heads  of  the  worms  and  binding  ganse  olotb  o^r  them.  The  sodden 
appearaoce  of  tbe  present  immense  brood  of  the  oaterpillars  was  the  first  indioalioa  1 
baa  of  their  pnaenoe.  They  eooflne  their  operations  entiivly  to  the  head  aod  grain 
of  the  plant,  totally  destto^ng  the  grain  while  in  the  milk. 


The  Bpecimena  sent  by  Mr.  Stelle  were  carefully  Btadied  and  reared 
to  the  adult  eitage.  The  HOrghoin  heads  seat  were,  for  the  most  part, 
80  Interwoven  with  silk  as  to  forio  a  compact  mass,  in  which  was  pro- 
fusely mfxed  the  whtttsh  ekoroment  of  the  larvie.  RuDning  thvongh  this 
mass  were  niunoroas  delicate  tubes,  forming  channels,  through  which  the 
larvsB  passed  &x>m  one  seed  to  another  unexposed  to  the  attacks  of  para- 
sites. The  kernels  of  grain  were  sometimes  entirely  eaten,  but  iu  gen- 
eral were  only  partly  destroyed,  the  germ,  however,  seeming  to  be  tJie 
portion  of  the  seed  preferred,  as  in  almost  every  instance  it  was  eaten. 
The  larVEB  were  very  active  when  disturbed,  and  left  the  heads  when 
ready  to  transform,  spinning  small  silken  cocoons  upon  the  surface  of 
the  ground  oi*in  some  sheltered  place.  The  cocoons  were  about  7™°  (a 
little  more  than  a  quarter  of  an  inch]  in  length,  somewhat  thickest  at 
the  anterior  end,  and  with  a  small  opening  at  the  posterior  end,  through 
which  tiie  last  larval  skin  was  partially  pushed.  They  were  made  of 
delicate,  closely-spun  white  silk,  firmly  &st«ned  to  the  object  selected 
by  the  larva  for  attachment,  aad  were  covered  with  particles  of  wood, 
bark,  or  excrements,  so  that  they  were  readily  recognized. 

The  moths  Issned  in  late  July  or  early  August,  a  week  or  more  after 
the  spinning  of  the  cocoons. 

SYSTEMATIC  POSITION. 

Tbe  species  seems  to  belong  to  the  rather  composite  genns  JVoIa  of 
Leach,  in  the  same  group  with  Zeller's  nigro/asciata.  The  maiana  of 
Fitch  and  zelieri  of  Grote  are  now  placed  by  Grote  under  Holophana 
in  the  ^Toctaidie.  The  species  nnder  consideration  possesses  the  pecu- 
liar scale  tofts  of  the  Nolas  described  by  Zeller,  and  agrees  in  the  vena- 
tion of  the  ftx>nt  wing  with  the  N.  eoi^uaalit,  H.  8.,  given  by  Zeller  iu  his 
Beitrage,  differing  only  in  the  lock  of  vein  o  iu  the  hind  wing. 

The  species  seems  to  be  new.  Lord  Walsiogbam,  in  a  private  letter, 
states  that  it  comes  near  the  2fola  innoetia,  described  by  Butler,  from 
Formosa,  and  that  it  is  also  closely  rehited  to  a  species  figured  by  Snellen 
vOn  Vollenhoven. 

DESCBIPTITI:. 

IfoiA  sOKGniKiJ.*,  n.  wp.— Imago  (PI.  XI,  Fig.  1  g,  ft).— Average  expanse  9.3™" 
Bead  and  thorax  heavily  scaled.  Color  silverr-white;  the  front  wings  with  tlut« 
eqnidistont  Ififta  near  ooeta,  the  basal  less  dist  iuct  than  the  others,  the  distal  one  at 
about  oater  third  of  wing;  the  tiifta,  an  arouate  shade  towards  posterior  bordttr,  aoS  * 
spot  joat  within  the  dish,  yellow inb- brown;  the  oosta  (except  pale  oostal  inurk)  aud  a 
suade  along  posterior  border,  broadening  anally,  of  a  deeper  brown,  and  often  mixed 
with  a  few  deop  brown  or  block  loales.  Soales  loose  aud  markings  easily  eflaoed.  An- 
tenna in  g  finely  peotiual«  and  ver?  sparsely  scaled.  Palpi  in  g  longer,  bnt  willi 
shorter,  less  dense  scales  than  iu  9 .  Tropbl  pole  yellowisb.  Legs  iu  both  aexea,  and 
more  bushy  palpi  of  9  marked  wita  pale  yellow  ish-brown. 
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'.,  And  two  ipMinieoB 


(Fig.  1  o,  d). — Lenf^b  nhea  fall  grows  13b».  Q«aeiftl  color  dtlwt  yellow- 
;hl  greenwi-jellow,  with  two  qiiit«  bioad  brownleh  dorul  ■trfp««,  And  aoms- 
inow  Bobdoraal  uid  l*tenl  lines  of  Huno  oolor,  donal  lln*  •Lnoal  aolphnr- 


inh  oi>-lit;tiI 

fellow.    Head  yellow,  amall,  uul  ratnotile. 
[rriorl J  at  baae  a/  pUifeniiw  warts.   Each  aegi 

prumjn^Qt  piUfetana  waita  of  the  coloi  of  the       _, 

wMt  at  baee  of  lege,  all  famished  with  short,  stiff,  and  Tfli^  sharp  yellowish  bristle* 
with  browDlsh  tips;  those  of  the  lateral  waits  are  intermixed  wlto  a  ftow  long  and 
slender  hairs.    Legs  yellowish. 

Fapa  <Fig.  1  e). — Length  hetween  S  and  e™"".  Color  hrowniah-yollow,  darkest  on 
linraam  snd  abdomen.  Of  almost  eqoal  thlnknees  thionghont;  abdomen  beyond  the 
wing-eaaoB  somewhat  onrred  towaids  tho  venter.  Head  ronnded.  The  two  posterior 
Irgm  extending  beyond  wing-oaaes  almost  to  posterior  margin  of  flAb  abdominal  Mg- 
DMDt.  Postenormarginof  ■egmmlfl^^pTomtnentandronnded.  Last  segment  amaQ, 
immdMl,  with  a  Bmall  longitudinal  dark  brown  TOntrri  Impreatian  and  witjuint  any 
■pinen  aruundtip.  Stigmata  small,  not  Tcry  prominent,  placed  in  a  somewhat  obli^oo 
direction.    Ihe  whole  suifaoe  oloael;  offrerad  with  mlnirbe  brownish  grannlea. 

THE  OATALPA  SPHDTX. 

(£^AtiKP  Mtolpv  BoiB(L) 

Order  Lbpujofteri.;  fiunily  QTmsaiDM. 

[Plate  xrn.] 

There  has  existed  great  difference  of  opinion  aa  to  the  ralne  of  t^e 
Catalpa,  whether  aa  a  shade  or  timber  tr«e,  a  difference  to  some  extent 
due  to  the  confounding  of  two  distinct  forms.  Dnring  the  past  year 
(ISSl)  Dr.  John  A.  Warder,  the  veteran  horticnltiuist,  now  presidflot 
of  the  American  Forestry  Association  and  senior  vice-president  of  the 
American  Agricnltnral  Association,  published  a  paper  in  the  jonmal 
of  the  latter  association  pn  the  Western  Oatalpa  tree,  Catalpa  meciosa, 
wherein  be  gave  a  historical  account  of  the  introduction  of  that  ana 
its  Eastern  relative,  Catania  bignonioides,  into  the  several  parts  of  the 
United  States  where  thost^vyees  now  grow,  and  distingnif^ed  the  two 
species  by  description,  st^iug  forth  tiie  superiority  of  these  trees  to 
most  others  for  their  durability  and  the  especially  ex(%llent  qualities  of 
the  Western  focm,  which,  at  first  characterized  by  Dr.  Warder  as  a 
variety  only  of  bi^noniodet,  has  now  been  accepted  as  a  species  and 
fully  descTit>ed  by  Dr.  Engelmann. 

Herein  Dr.  Warder  refers  to  the  almost  complete  exemption  of  these 
trees  ^m  the  attacks  of  insects,  noting,  however,  that  they  are  fre- 
qoently  defoliated  by  one  species,  the  ^hirix  aatah^  of  Boisduvat,  the 
larva  of  which  be  describes  as  greenish,  a  description  that  is  misleading, 

fast  histobt  op  tbb  bpeoies. 

Owing  to  the  interest  lately  manifested  in  theCatalpa,  we  have  thought 
it  meet  to  give  an  aoconnt  of  the  inseot  which  is  its  chief  enemy,  espe- 
naUy  as  the  sjtecies  has  an  exceptional  interest  for  the  entomologist: 
Srst,  because  it  departs  ftom  the  typical  characteristics  of  its  &mily  in 
laying  its  eggs  «n  matae,  and  in  the  larvte  being  at  first  gregarioos  and 
(if  imostuitly  bright  color :  secondly,  beeaose  the  moth  is  so  rare  and 
little  known  that  it  is  neither  included  in  Orote  and  Bobinson's  List* 

■  List  of  ths  Lepldoptera  of  N.  A.,  FhUa.,  ISaa. 
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nor  in  that  isaned  by  the  Brooklyn  Entomological  Society  during  tlie 
past  year. 

This  species  was  first  desoiibed  from  Georgia,  where  it  is  qnite  com- 
mon. Abbot  mentions  tbe  fact  that  the  flshermen  who  inhabit  tbe 
bonlers  of  the  swamps  htmt  for  it  ae  the  best  bait  for  catchiog  fish,* 
and  it  is  so  esteemed  for  this  purpose  in  Florida  that  the  Catalpa  is 
often  cultivated  for  no  other  purpose  than  to  attract  the  insect,  aud 
thus  afford  bait  easily  accessible.  It  occurs  throughont  the  native  habi- 
tats of  the  Gatalpa  trees  in  the  western  and  southern  United  States, 
i.  e.y  to  quote  from  Warder,  from  the  Gulf  of  Mexico  in  West  Florida 
aud  OD  the  rivers  \a  Alabama  and  Georgia,  westward  and  northward 
along  the  Mississippi  aud  its  southern  tributaries  in  the  great  delta  for- 
mation, to  above  the  mouth  of  the  Ohio,  thence  up  the  Wabash  and 
Wtiite  Rivera  of  Indiana  to  its  most  northerly  point  hitherto  known, 
near  VinceDiies,  in  latitude  38°  42',  It  doubtless  also  occurs  along  the 
Tennessee  aud  the  Cnmlicrland  Rivers,  having  been  seei^  near  the  em- 
bouchures of  those  streams  into  the  Ohio. 

We  first  received  this  insect  in  the  summer  of  1S75,  from  Mr.  Lewis 
B.  Parsons,  of  Flora,  Clay  County,  Illinois,  who  sent  the  larvae,  iuquiriug 
as  to  the  species,  &c.    The  following  year  he  wrote: 

Flora,  Clat  Codnty,  Illinois,  Jvne  14,  1676, 
DraR  Sir  :  The  worniB  of  which  I  wrote  yoa  lant  year  are  again  tronbling  my  Ca- 
tatpa  trees.    Can  ;tiii  nnt:  Bnggeat  to  me  somethiDg  which  ma;  be  efTectiial  iu  deatroj- 
Ing  them,  by  tbrowluE  some  prepa rat iun  over  the  lea vea  or  in  any  other  way  f    All  tlie 
Catalpaa  in  thie  neij^hborliood  are  infested  in  the  same  way. 
.  Your  early  reply  will  much  oblige, 
Very  respectfully, 

LEWIS  B.  PABSON^ 
Prof.  C.  V.  HiLEV,  Stale  EnUnMlog'ut. 

We  wrote  recommending  syringing  the  trees  with  Paris-green  water, 
and  somewhat  later  received  from  him  tJte  following  experiesoe : 

^,  Jusa  17,  1876. 

Thanks  for  your  postal  oard.    Before  I  had  acban  iiotry  your  prescription  of  Parts 

creen  I  heard  of  lime- water  and  tried  it.     Once  s.vffi   -*--■•-- i»__..._ii_  i 

them  off  I  have  not  yet  been  able  to  And  any  worm^ 
I  will  send  jon  as  you  desire. 
Yoon,  limly, 

LEWIS  B.  PABSOHS. 

In  September,  1878,  we  received  the  larva  again  ti'oro  Mr.  John  Bobin- 
son,  of  Goldsborougb,  Wayne  County,  ^orih.  Oaroliua,  with  an  account 
of  its  injury  there. 

Finally,  the  following  year,  Dr.  Warder  wrote : 

NoRTB  Bend,  Ohio,  Ja»nary  20,  1879. 
Dkar  Sir:  There  is  in  Sontbem  Illinola  a  lar)ie,  nakoil,  greeniab  oaterpillar  whicb 
feeds  in  great  numbers  on  tbe  foliage  of  the  Catalpa,  often  stripping  the  trees;  in 
Alabama  it  la  six  inches  long.     What  i%  it  t 

I  will  send  you  some  pnpee  of  a  small  inaeot  foiuid  In  the  seed-poda  of  the  same  tree, 
to  be  Identified.t 

From  yonr  friend 

WARDEE. 
Prof.  C.  T.  BiLRT. 
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On  October  9  of  the  same  year  -we  received  numeroas  specimeBs  of 
the  larva,  of  all  sizes,  from  Mr.  A.  E.  Ebert,  of  Rnoxville,  leno.,  with 
aa  acconat  of  tbt  injnr;  there.  All  the  BpecimeiiB  were  ba<lly  paru- 
Kitized  by  ApatUeUt  amgragatua  (Say),  a  small  ichQeunioiiid  of  the  Micro- 
j^ter  ^up,  which  infests  many  other  Sphiogid  larvie.* 

CHAKA.GIEBS  AND  lIATrBAZ.  HIBteRY. 

Since  then  we  have  fireqaently  met  with  the  work  of  this  species  in 
onr  travels  in  the  South,  and  in  1880  had  the  goodlbrtiuie  to  obtain  the 
eggs  Kt  Atlanta,  Ga.,  where  the  insect  often  totally  stri|)s  the  C'atalpas 
th»t  are  commonly  grown  ia  the  city  aa  shade  tree». 

The  egf^s  are  laid  in  convex  masses,  a  habit  belonging,  so  far  a^  we 
now  know,  to  no  other  species  of  the  family.  One  mass  in  our  pos- 
session  contains  nearly  1,000  eggs,  and  this  betokens  a  prolitlcacy  un- 
paralleled in  the  family,  and,  we  may  say,  very  exceptional  in  the  whole 
order  Lepidoptera.  Each  egg  is  about  1.2"""  long,  broadly  ovoid,  be- 
ing slightly  broa<ler  anteriorly  than  posteriorly,  the  shell  being  delicate 
and  smootb,  and  the  color  pale  yellowish-green.  The  eggt]  are  but 
Elightly  held  together  irregularly,  and  tlie  niaas  but  slightly  fastened 
to  the  nnderside  of  a  leaf.  They  must,  also,  according  to  the  obser- 
vations of  Mr.  Albert  Koebele,  who  has  reared  the  species  in  Florida, 
and  has,  under  the  name  of  Daremma  catalpee,  published  a  deucription 
of  the  egg  and  larva,f  be  laid  at  times  in  smaller  masses  on  the  stems 
aod  branches. 

The  newly-hatched  larvte  are  pale- yellowish,  with  a  rather  stout  caudal 
black  horn.  They  are  gregarious,  feeding  side  by  side,  and  they  have 
a  curiotis  habit  of  following  one  another  in  procession  when  moving 
from  leaf  to  leaf  or  from  branch  to  branch.  The  gregarious  habit  en- 
dures more  or  less  tdl  they  are  nearly  grown.  There  are,  judging  from 
the  different  Isrvm  in  our  cabiuet,  four  molts,  the  immaculate  color 
giving  way  a^r  the  first  molt  to  the  series  of  black  spots  shown  in  the 
smaller  larvie  in  our  figure. 

While  the  younger  larvm  are  always  pale-yellowieh  (sometimes  nearly 
white)  and  siKttted,  there  are  very  grctat  variations  in  the  markings  of 
the  older  specimens.  A  few  of  these  variations  are  indicated  in  our 
illustration,  bat  the  darker  form  there  fignred  predominates. 

The  pupa  is  slender,  reddish-brown,  about  35"""  long  and  8""°  broad, 
finely  punctate,  with  an  acute,  rather  long,  terminal  spine,  very  slightly 
DOtcbed  at  tip.  There  is,  on  each  side,  a  long,  transverse,  open  slit  on 
the  anterior  margin  of  almominal  joints  5,  0,  and  7,  the  lower  end  nearly 
in  line  with  fhe  lower  end  of  the  spiracles. 

The  general  color  of  the  moth  Is  grayish-brown  or  ashy,  marked  as 
in  the  figure.  The  front  wings  are  crossed  by  two  indistinct  blackish 
lines  or  shades  beyond  the  middle,  and  by  three  such  shades  between 
the  middle  and  the  base,  these  shades  sometimes  obsolete.  There  is  a 
small  spot,  of  the  ground  color  or  lighter,  near  the  middle  of  the  wing, 
surrounded  by  black,  and  a  i)atch  lighter  Ihan  the  rest  of  the  wing  at 
the  tip,  bounded  below  by  an  oblique,  wavy,  black  line.  The  hind 
wings  are  smoky  brown,  crossed  by  two  blackish  bands,  which  meet  at 
llio  iimer  angle.  The  fringes  of  the  wings  are  alternately  cinereous 
and  wbitish  on  the  outer  margin,  whitish  on  the  inner  margin.  The 
wings  beneath  are  ashy  and  smoky  brown,  shaded,  and  show  traces  of 

'St>e  "Jfot«a  on  N.  A.  HicrogMt«r«."    Tranfl.  Aoad.  Bel.,  Sl^-  Lonls,  ISOl.    Sepa- 
m«  nl.,  p.  14. 
tBnUatlD,  Brooklyn  Ent  Soc.,  1681,  r.  4,  p.  20. 


Dictzed  by  Google 


192  BEPOHT   OP  THE  COHMIBSIOKEB  OP   AGEICULTUKE. 

the  bands  of  the  iippar  sar&ce.    Thorax  whitisli  on  lower  part  of  Bides, 
asby  on  top,  darker  oa  npper  part  of  sidos,  with  a  block  line  numing  • 
throngh  tlie  latter  portion.    Abdomen  ashy,  with  a  central  black  line 
on  top,  aid  with  a  snbdorsal  and  traces  of  a  lateral  band  of  black  spots 
on  each  ^e. 

In  the  extreme  South  the  insect  may  be  found  in  all  stages  dnring 
the  summer,  there  bein^  three  or  fonr  broods,  and  the  last  brood  hiber- 
nating in  the  papa  state  beneath  the  gronnd,  and  giving  forth  the  moth 
the  following  March.  The  time  reqnired  in  summer  from  the  laying  of 
th9  egg  to  the  emergence  of  the  moth  averageu,  according  to  Mr.  Koe- 
bele,  oboat  Bix  veeka. 

SEKEDIES. 

The  worms  thoroughly  denude  the  trees  ae  they  spread  from  the 
hatching  center,  and  it  is  becanse  of  their  gregarious  nature  and  the 
great  fecundity  of  the  species  that  the  injury  it  causes  is  ofden  so  grv&t, 
though  generally  restricted  to  one  or  more  trees  in  a  row. 

In  addition  to  the  parasite  already  mentioned,  which  often  sweeps  off 
whole  broods,  the  worms  are  attacked  by  various  birds.  It  is  fortunate, 
in  fiict,  that  the  species  is  so  persistently  followed  by  natural  enemies, 
for  were  it  otherwise  the  Oatalpa  could  hardly  be  grown  without  per- 
sistent effort  ou  man's  part  to  protect  it.  That  the  tree  may  be  eaf>ily 
protected  would  appear  from  Mr.  Parsons'  experience  with  Ijme.wat«r, 
while  we  have  no  donbt  that  a  spraying  of  London  purple  or  Paris- 
green  water  would  prove  still  moree  ffectual.  The  gregarious  habit,  also, 
is  a  great  inducement  to  vigilance  on  the  part  of  those  who  suffer  &om  the 
depredations  of  the  worms,  as  they  may  easily  be  detected  when  young 
and  destroyed  in  a  body  before  they  have  scattered  over  the  whole  tree 
or  spread  to  adjoining  ones. 

As  Boisduvs^'s  figures  are  not  from  life,  and  are  in  fact  rather  poor, 
we  shall  indicate  the  chief  characteristics  of  the  species  for  the  entomo- 
logical  reader : 

DEBOBIFTIVB. 

Sphinx  CA7ALPX.~Egg,  l.S""  long;  elllptleal,  aliffhtly  wider  andmon  obtQWBt 
WDtcirlot thui at  posterlotmd,  uenaUyTeiyuightly-flaHeiied;  amooth;  pole  jvllowiah- 
gTveniafa ;  white  And  iridtiBaeiit  after  the  esoape  of  Uie  larva. 

Larva. — The  Hatily-halchtd  larva  is  about  S*""  long,  of  a  pale-yelloiriBh.  color,  tbe 
oceUl  amd  caudal  horn  alone  being  dark.  This  last  is  stout,  slightly  tnbeioiUate, 
uid  about  half  the  iength  of  tbe  larra,  ending  blontly  with  two  eti^,  direrging 
h^TS.  The  bead  is  smootfa  and  polished,  and  the  whole  body  is  sparwly  covered 
with  miitDte  ooloilew  hairs,  la  thesaoMidtta;*  the  head  remains  smooth  and  poliahe)], 
and  uBoally  beoomee  dark,  and  there  are  three  (a  medio  dorsal  and  a  sabdorsal)  serin 
of  hlaok,  aDl>qiiadrate  patehea.  The  eight  wrinkles  to  each  Joint  are  peroeptible,  bn^ 
the  hajra  are  mostly  lost,  and  0Te  way  to  a  transrerse  series  of  ver;  minute  paidlla<. 
In  the  fUrd  flo^  the  black  slightly  lncreaae«  l>7tbe  elongation  of  the  natchea  and 
their  partial  connection  on  the  subdorsal  line.  The  head  and  cervical  shield  are  now 
covered  with  papiiloae  points,  and  the  papiilse  on  the  general  sarfaoe  of  the  body  are 
proportionally  more  reduced.  In  the  fourth  itage  the  head  and  the  whole  snrfttco  of 
the  body  become  smoother  and  more  velvety,  tbe  minnte  papillie  of  the  prerions 
stage  being  lost,  except  on  the  head  and  oervicsl  shield.  The  block  series  of  ajMits 
generally  coalesces  on  the  back,  so  as  to  form  a  broad,  block  dorsal  suriace,  with  a 
narrow  pale  line  near  either  border.  A  snbstiematol  tine  of  block  and  an  irrocnlar 
supra- at] gmatal  sorias  of  spots  or  diuhen  nsualty  obtain.  In  the  ffUt  ttage  the  beiid 
and  cervical  shield  also  become  smoother. 

The  above  description,  so  far  aa  color  is  concerned,  applioato  (he  m.. . 
darker  form.    In  the  paltirlsrvn  the  head  and  legsretatn  their  pale  color  till  ii 

CkrjffoH*.— Shiny,  reddish-brown,  unicolorons,  slendur,  cylindri co-conic,  about  So""" 
long;  the  thoroK  slightly  broader  tbnn  the  abdomen,  which  latter  tapers  acutely  W- 
bind.  (In  the  only  pnpa-skiu  at  hand  the  portion  which  covered  the  head  and  I'imlis 
is  broken  awoiyi  exce|tl  that  over  the  hind  wings  and  hind  edf^  of  the  front  wi^s.) 
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Hw  wtio]«  mrfBoe,  except  on  tbe  abdominal  Joints  4-6,  oliallowljr  punotal«,  the  pnnc- 
tatumc  becoming  denwr  antoriorl;  above  nntil  the  thotax  appears  ragow.  Terminal 
ipuw  slender,  Bnb<K>nieal,  acute,  l"™  long,  Its  tip  very  slightly  iiotclied.  BegJOD 
uletior  to  tbespine  beneath  evenly  ronnd^,  with  a  short  lon^tndiDftl  median  snious. 
A  tnnsvene  open  pocket  or  elongate  eoaoavity  on  tbe  antenor  margin  of  abdominal 
JointeS.e,  and?,  three  to  fbnr  times  as  long  as  the  spirncnlar  openinn,  with  its  lower 
end  in  line  with  the  lower  end  of  the  spiracle  on  iointe  5  and  6,  uid  alightly  higher 
on  Joint  7 ;  edges  of  the  slita  black.  The  ends  of  tliia  slit  are  ronnded  and  the  entire 
cdee  is  dark  ^d  sharply  produced.  On  the  inside  the  pnpa  shell  showH  this  pocket 
to  M  entji^  closed  and  rigid.  leMmbling,  in  fiict,  an  elongate,  egg-like  swelling.* 

Jmi^.— The  moth,  already  described  and  here  Bf^red,  dUTera  from  the  fignres  given 
by  BeisdaTal  so  markedly  tliat  identification  by  his  flgnres  alone  would  bedifflcnlt  or 
tmwMsibte.  It  has  no  greenish  tinge  wliatever,  the  apical  oblique  line  ii  very  dUTer- 
mUy  enrred,  and  the  apical  patches  differently  shaped,  not  at  all  yellow;  the  trans- 
Tuss  lines  an  Ear  lees  distinct  and  are  differently  curved;  and  thebanda  on  the  bind 
iFingB  converge  toward  the  inner  angle. 

THE  OSAGE  OEANGB  SPHINX. 

(^Mnx  hageni  Orote.) 

Order  LBFiDOPTBBi.;  &mily  SFaiKam^. 

[Plate  XU;  Pig  2.] 

The  valne  of  the  Osage  orange  as  ahedge-plant,  of  its  bright  yellow 
wood  as  a  durable  timber,  and  particularly  the  value  of  its  leaver  as 
BiUcwonu  food,  give  iutereBt  and  importance  to  the  consideration  of  any 
iosecte  that  aneot  it  injuriously.  The  plant  is  remarkably  free  from  snob 
i^nriouB  species,  and,  with  the  exception  of  the  Lightning  Tree-hopper 
(Facilopterapriiinosa),  which  is  known  to  do  serious  iigury  to  hedges  in 
in  Bouthem  lUiuoiB,  a  longicom  beetle  {Dorcaachema  altematum),  which 
bores  into  the  root  and  stem,  and  an  nudetennined  Pyralid,  we  know  of  no 
other  insect  that  can  be  called  injnrioos  beyond  that  under  consideration. 

liia  Sphinx  is  sufficiently  rare  in  most  parts  of  the  country  not  to  be 
recorded  in  Grote  and  Bobinson's  List  of  Lepidoptera  of  North  America, 
already  referred  t«  (p.  189,  ante)  j  yet  the  lat«  Jacob  Boil,  of  Dallas,  Tex., 
irom  whom  most  of  the  specimens  in  collections  have  been  derived,  in- 
formed na  that  the  larva  is  eufflcieutly  common  in  that  part  of  Texas 
to  sometimes  defoliate  special  trees.  It  is  because  of  this  fact,  and  the 
farther  fact  that  no  good  published  account  exists,  that  we  have  had 
the  accompanying  figures  made,  and  have  drawn  up  this  short  account 

The  species  was  originally  described  by  Grote,t  who  referred  it  to  the 
genus  Ceratomia,  a  genns  founded  by  Harris  for  a  species  [Ceratomia 
qiMdricomiaX),  which  feeds  on  the  Elm,  and  the  larva  of  which  is  charac- 
terized by  four  short  horns  placed  qnadrilaterally  ou  the  second  and 
third  tboracic  joints. 

'This  elongate  eonoavlty  is  a  peonllar  stnictnie,  not  mentioned  by  WcBtwood,  Bni- 
naisUr,  Kirby&8pence,Girard,  Clemens,  Uarria,Oraber,  or  any  modem  anther  whom 
wa  have  been  able  to  consult.  There  is  an  approach  to  it  in  the  pupa  of  C«ralomia 
Mqmtvr,  and  it  ooonrs  in  that  of  iSphinx  Anrruli,  in  ttimilor  position  and  form  as  in 
rtUlpa.  In  Uaentila  &-macitlala  it  is  somewhat  above  the  splraoles,  and  that  on  the 
fifth  abdominal  Joint  haa  a  second  larger  ridge  running  around  it  poeterlorly.  It  does 
not  oconrinanyofthBepecieaof  thegeneraSeala,  Thyrens,  Darapsa,  Deilephila,  Phil' 
UDpelns,  and  Smetinthos  in  our  collection.  It  has  no  intental  conneetion  with  the 
napiratory  or  circulator;  systems,  and  its  function  is  pivbably  sound-producing  by 
friction  with  the  posterior  margin  of  the  preceding  Joint.  Tliis  organ  may,  in  fae^ 
tluow  soma  light  on  the  methiM  by  which  the  noise  is  produced  which  the  pnpa  of 
^<pUai  atnpet  ia  known  to  iM  capable  of.  Unfortunately,  we  hare  no  pu^  of  that 
ipeeies  for  ezaminatjon. 

tBnIl.  Buffalo  Soc.  Nat.  Sei.,  1874,  v.  2,  p.  149.. 

1  Afriaa  asiyiildr  HhbD. 
13  AO 
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CH1BA.0TBBB  OF  THS  SFECTEB. 

We  have  never  Been  the  egg.  The  prevuliDg  color  of  thelwvais 
pale  apple-green,  inclining  more  or  less  to  yellowish-green,  the  CMidal 
horn  being  carneoas,  the  thoracic  lege  rose-red,  and  the  venter  some- 
what reddiiih. 

The  moth  is  one  of  the  most  beaatifiil  of  the  Spbingefl,  the  general 
color  being  light  brown,  with  olivaceoos  shadcH,  and  marked  with  black 
and  white,  as  indioated  in  the  figure.  There  is  a  small  white  spot,  snr- 
rounded  by  bhick,  near  the  middle  of  the  front  wings,  and  a  large  white 
patch  immediately  outside  of  tlus,  as  well  as  another  at  the  tip  of  the 
wing,  the  latter  bounded  behind  by  an  obliqne,  wavy,  black  line.  The 
wing  is  crossed  by  four  transverse  black  lines  outside  of  the  central 
spot,  one  of  which  runs  into  that  spot,  and  two  or  three  nearer  the  base. 
The  outer  margin  is  strongly  shaded  with  white,  and  tlic  fringes  alter- 
oately  of  the  ground  color  and  white.  The  hind  wings  are  smoky 
brown,  lighter  towanl  the  base,  crossed  by  an  indistinct  darker  band. 
The  under  side  of  the  wings  is  cinereous,  crossed  by  darker  liues.  The 
middle  of  the  thoras:  isof  the  color  of  the  fore  wings,  the  edges  whitish, 
■with  a  black  line  running  through  the  white  portion.  Ab<lomeo  brown- 
ish cinereous,  with  dorsal,  subdorsal,  and  traces  of  lateral  black  lines, 
as  shown  in  onr  figure.  The  variation  is  great,  some  specimens  being 
very  light,  others  almost  black. 

AFFIMITIEB. 

This  insect  somewhat  resembles,  both  in  the  larva  aud  imago  state, 
Sphinx  {Daremna)  undulosa  of  Walker,  which  we  have  bred  from  Ash. 
^is  last  is,  however,  larger,  and  never  has  any  olive-green  coloriogon 
the  wings.  Sageni  still  more  closely  resembles,  in  markings  of  the 
front  wings,  the  Sphinx  lugeng  of  Walker,  which  feeds  in  the  Western 
States  on  the  wild  sage  [Salvia  trichottemmoides):  this  species  has  two 
broods,  and  hibernates  in  the  chrysalis  state,  and  it  is  more  than  likely 
that  hageni  will  agree  with  it  in  these  respects. 

We  do  not  know  why  Mr.  Grote  referred  this  sjiecieB  to  Ceratomia, 
nor  is  it  easy  to  understand  npon  what  good  and  permanent  classiBca- 
tory  characters  in  the  imago  the  genera  Ceratomia,  Saroama,  and  Macro- 
nfa  are  founded.  We  consider  that  hageni  is  congeneric  with  lugeiu, 
which  by  all  systeroatists  is  placed  lu  the  genus  Sphinx. 

Besides  the  original  description  of  the  8i>ecies,  mention  of  it  may  be 
found  in  the  Trausactions  of  the  Zooli^cal  Society  of  London,  for  1877, 
vol. !),  p.  621,  by  A.  G.  Butler:  and  in  H.  Strecker's  Lepidoptera,  Bhopa- 
loceres  ct  Heteroceres,  1877,  So.  14,  p.  127,  Plate  14,  Fig.  6. 

DESCETPTIVE. 
Sphinx  haoesi, — Larva. — Average  leoKth  it  ban  fall  grown,  SS"™ ;  tie*d  tnmueiilar, 
flnt  in  fnmt,  three -fonrtlis  %»  wido  im  &lgh;  apex  aligbtly  bifd;  »bdominBl  jaliita 
oylindriaal ;  Ihoraoia  Jointt  Upering  toTw«Til«  to  tlie  be»d,  covered  with  pftlagnnii- 
latioDs,  thickest  on  toe  aidet  of  tbe  liead,  on  tbe  thorax,  ftiid  the  c*ndM  hora  and 
Aualptftte.  There  isaMriotof  thecepapUlson  eactaof  tUe  eight  tranarerae  wilnkba 
of  eaoli  joint,  taking  tiio  form  of  two  prettj  rsfgolar  madio-doraal  lioM  on  fointa  6  to 
10,  and  largest  oti  the  ordiuarj  obliqne  pals  stnpea,  whioh  are  normal,  and  bnadeM 
and  most  diatioot  pogteriorly.  Caadal  horn  of  niMium  length,  stoat,  oarneona.  Head 
and  body  nniformly  green;  mandiblea  and  eye-ipota  black ;  a  yellowish-whita  atripe 
OQ  eitoh  aide  of  the  bead,  ranning  from  the  inner  edge  of  the  eye-apol  to  the  toberelt 
on  the  cniwii.  Tbe  oblique  liuee  are  veltowiBb-green,  and  apparently  in  the  living 
epecimoa  a  superior  shade  of  rose  may  have  acooiupaDied  thoee  on  the  middle  lolnla. 
Each Bpimcle  on  joints  4  to  11  is  while,  and  is  placed  In  an  incgulnr,  reddiah-liron 

Deaoitbed  ftom  a  blown  sp«oimen  t«oeiT«d  ftom  Mr,  Jacob  BidL 
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RBPORT  OJf  MISCELLANEOUS  mSEOTS. 

Bg  Pro/.  J.  Hbdkt  Cohbtock,  of  OmuU  UniMnits,  Itktutt,  IT,  T. 

THE  APPLE  MAGGOT. 

(Trypeta pomonella  Walsh.) 

Order  DtPTBRA;  family  Tbyfbtid A. 

{Plate  XIV.] 

mil  white  fly,  with  banded  wings. 

Witbout  doubt  the  moet  iniportaot  insect  enemy  of  the  apple  is  the 
Codlin-motb  or  Apple-vrorm,  as  it  is  often  called.  This  is  the  small  white 
or  pinkish  caterpillar  which  iufests  apples  near  the  core,  and  in  leaving 
the  apple  makes  an  ugly  barrow  thron^h  its  side.  The  importance  of 
this  pest  is  due  to  two  facta :  first,  it  is  very  widely  distribnted,  occnrring 
almost  everywhere  that  apples  are  cultivated ;  second,  it  is  asaally  so 
abundant  wherever  it  occurs  that  it  destroys  a  large  proportion  of  the 
fruit. 

There  is  another  enemy  of  the  apple  which,  in  certain  localities,  rivals 
the  Codlin-moth  in  the  extent  of  the  injury  it  does.  I  refer  to  the  insect 
known  as  the  Apple  Mapgot,  and  which  is  becoming  quite  common  in 
certain  pai  ts  of  Xew  York  and  Xew  Euglaud.  This  insect  was  described 
nearly  fifteen  years  ago*  by  Mr.  Walsh,  underthenameof  Tr^etajromo- 
nella.  Bat  the  report  in  which  this  description  occurs  is  now  out  of 
print,  and  almost  unknown  in  the  localities  in  which  the  Apple  Maggot 
has  attracted  attention,  except  to  entomologists.  I  will,  therefore,  give 
the  resnlts  of  the  studies  which  I  have  made  of  this  iusect  during  the 
pant  two  years. 

The  Apple  Maggot  is  a  small  white  footless  larva,  measuriDg  from  5"™ 
to  7"™  (.19  to  .27  inch)  in  length.  Insome  instances  the  body  is  yellowish- 
white;  in  others  it  has  a  greenish  tinge.  The  important  pecnl^rity  in 
tha  habits  of  this  insect  is  that  it  bores  tnnnols  in  all  directions  through 
the  pulp  of  the  fruit;  fi-eqnently  these  tunnels  enlarge  into  cavities 
the  sizeofapea;  and  when  several  larviB  are  present  in  the  same  apple 
it  is  honeycombed  so  as  to  be  rendered  nseless. 

It  will  be  seen  st  once  that  the  injury  done  by  this  pest  is  even  more 
serinas  than  that  done  by  the  Codlin moth.  For  as  the  injury  caused 
by  the  latter  insect  is  coiiRiied  to  the  neighborhood  of  the  core  and  to  a 
single,  nearly  straight,  and  conspicuous  tunnel  which  the  larva  makes 
when  leaving  the  ap])le,  it  often  happens  that  the  injured  parts  of  an 
apple  maybe  cut  away  and  the  remainder  eaten.  But  the  nature  of  the 
injur}-  caused  by  the  Apple  Maggot  is  snob  that  when  fruit  becomes 
iuit'Ntcd  by  this  insect  no  one  cares  to  attempt  to  use  it. 

'Die  Apple  Maggot  is  a  native  American  insect,  which  aatnrally  feeds 
on  the  (liB'creiit  siiecies  of  hawthorn  [CraUegva)  and  upon  crab-apples. 
It  is  probable  that  this  insect  occnrs  throughout  the  country  wherever 
faawthonis  or  crab-ap]>lefl  are  found.    Mr.  Walsh  observed  it  long  ago 

*Aii»erica»  Jaarnulof  Horticiiltiue,Dec.,lS07;  also, Beport Aetiug State BotwiMilo- 
(M,  m,  Vm,  p.  29. 
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as  far  west  as  Illinois,  and  I  Itave  bred  the  adult  iiieect  from  a  spedes 
of  CratoBgua  growiug  od  tbe  Agricaltnral  Grounds  at  Washington. 

In  certain  parts  of  New  York  and  Kew  England  the  epedes  has  ac- 
quired the  habit  of  feeding  upon  the  oaltlvated  apple.  But,  what  is 
very  remarkable,  it  does  not  appear  to  have  done  so  in  other  parte  of 
the  country.  Thus,  although  Mr.  Walsh  bred  this  insect  from  hawB  in 
Illinois  twenty  years  ago,  I  can  And  no  record  of  its  Infesting  apples  in 
that  State  yet.  And  in  Washington  it  infests  haws  growing  near  an 
orcha,rd  in  which  it  has  not  been  observed. 

In  tliose  localities  in  which  this  insect  has  spread  to  the  cultivated 
apples  and  become  common  it  is  even  a  more  serious  peat  than  the  Cod- 
liu-moth,  except  that  it  seems  to  be  more  fastidious  in  its  choice  of  food 
than  that  insect.  Thus,  although  I  have  observed  it  for  several  seasons 
in  one  of  the  orchards  of  Cornell  University,  I  have  found  it  only  in  a 
few  varieties  of  fruit  This  may  account  for  the  slowness  of  the  spread- 
ing of  the  species  from  haws  and  crab-apples  to  the  caUivated  apple, 
and  may  afibrd  a  means  of  reducing  to  a  minimum  the  injuries  of  this 
peat. 

In  certain  parts  of  New  Hampshire  the  Apple  Maggot  is  known  as 
tbe  "BaUroad  Worm".  The  extent  of  the  ravages  of  this  insectin  cer- 
tain parts  of  that  State  ia  indicated  by  the  following  extract  from  a  let- 
ter which  I  have  received  from  Mr.  K".  W.  Hardy,  o£  the  town  of  Nelson ; 

In  regard  to  tlie  BuDroad  Worm,  I  neTel  saw  one  in  thia  towTt.  In  the  last  six 
yt-an  they  have  worked  iu  the  a^io'^i''^  towna  of  Hancock  and  DnbliD.  They  are 
'  cnnQned  to  early  apples  as  soon  as  they  ripen. 

I  saw  a  tuan  the  other  day  that  aaid  that  this  Insect  hoA  mined  hts  apples  so  tliat 
he  would  have  to  grait  them  into  wint«r  apples. 

Maiiv  of  the  eaity  varieties  of  apples  in  Hanoooli  and  Dublin  were  rendered  entirely 
TCortlilesa.  We  have  more  to  fear  ftom  thia  insect  than  any  other  that  preys  upou 
the  apple. 

Mr.  Isaac  Hicks,  of  Long  Island,  who  was  one  of  the  first  to  observe 
this  insect  in  apples,  many  years  ago,  docs  not  consider  It  so  serious  a 
pest  as  does  the  correspondent  just  quoted.  The  following  extract  fiiom 
aletter  recently  received  from  him  is  interesting  as  bearing  on  this  iwiut, 
and  as  suggesting  remedial  measures: 

Thine  of  17th  received;  and.  in  reply,  will  give  thee  what  little  I  know  of  the 
Apple  Masi^ot,  TVmwfa  porno n«lla.  Its  ravages  licnrnn  cumparison  to  the  injury  doue 
by  theCoalin-tnoth  tofrnit.  Last  year  being  the  non-bpiiring  season,  we  saw  very  few 
apples,  if  any,  infested  vritli  it.  It  fs  different  from  the  CodlLn-moth,  which  can  pluce 
its  egg  In  the  very  young  fruit,  go  throngh  its  transformations,  and  lay  its  eggs  iu 
winter  apples.  We  seldom  see  the  Trjpeta  until  about  the  ist  of  September,  ami 
never  in  green  froit.  Only  in  the  ripest  apples  and  in  sweet  or  mellow  snbaoid  fruit 
are  they  found  by  ns.  I  think  they  cannot  exist  to  muc:h  extent  if  pigs  or  sheep  run 
In  the  orchard,  as  they  prefer  the  ripe  applee,  In  nhiuh  alone  the  Apple  Maggots  can 
develop  and  attain  their  growth.  Hence,  where  the  fruit  that  falls  is  piokecT  ap  fre- 
quently and  sent  to  mill  to  be  ground,  or  where  pigs  and  stock  or  the  family  couBumo 
it  freely,  very  few  of  the  Maggots  arrive  to  perfection. 

It  Is  evident,  from  my  observations  and  from  those  of  my  correspond- 
ents, that  the  Apple  Maggot  is  much  more  apt  to  infest  early  apples 
than  the  winter  varieties.  Bnt  the  latter  are  not  exempt  from  its  at* 
tacks.  Mr.  Heniy  Thacker,  of  the  Oneida  (Jommunity,  New  York, 
vrritea  me  aa  follows : 

This  worm  at  thia  place,  and  at  tbis  time,  is  mostly  confined  to  certain  varieties  of 
antumn  apples.  But  at  Walliiigford,  Conn.,  the  winter  apples  were  ravagnd  as  well. 
Of  late  years,  however,  the  Baldwin  and  some  other  varieties  of  winter  apples  grow- 
ing here  have  been  found  borvd  by  this  maggot. 

I  will  now  give  an  account  of  each  of  the  stages  of  this  insect,  which 
are  represented  on  Plate  XIY,  excepting  the  egg,  wliloh  has  not  yet 
been  observed. 
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Larva. — AccordiDg  to  my  observations  and  all  pablished  accounts,  the 
Apple  Maggot  does  not  occur  in  the  apple  till  the  Iatt«r  part  of  the 
Ritmmer.  As  already  stated,  it  is  a  footless  larva  about  one-fourth  inch 
in  length  and  white  in  color,  with  sometiiDes  a  yellowish  or  greenish 
tinge.  Several  figures  illustrating  ita  forci  and  structure  are  given  on 
Plate  XIV.  Figure  1  represents  its  general  appearance  when  greatly 
magnified.  The  caudal  ttro-thirdsof  the  body  is  cylindrical;  the  cephalic 
one-third  tapers  slightly  to  the  head,  which  is  the  smallest  segment  of 
the  body.  On  the  dorsal  surface  of  tlie  body  there  is  on  each  side,  at 
the  union  of  the  first  and  second  segments,  a  pale-brown  tubercle. 
These  are  the  cepbalio  spiracles.  The  structure  of  these  spiracles  is  quite 
complicated.  (See  Plate  SIV,  Figs,  la  audit.)  Each  one  is  expanded 
into  a  plate,  the  free  margin  of  which  is  fringed  by  a  double  series  of 
cyliadriciil  projections,  about  twenty  in  namber,  Witli  a  very  high 
power  of  the  microscope  the  distal  end  of  each  of  these  projections  ap- 
pears to  be  sieve-like;  an  arrangement  which  doubtless  prevents  the 
entrance  of  any  foreign  matter  into  the  respiratory  system.  With  a 
low  maguiiying  power  the  main  tracheie  connected  with  these  spiracles 
may  be  seen.  These  are  represented  in  Fig.  1,  a  single  large  trunli  on 
each  side  extending  the  whole  length  of  the  body.  These  are  connected 
iiear  each  end  of  the  body  by  a  large  transverse  trunk.  Uany  of  the 
nmaller  trachese  which  branch  from  the  main  traches  are  usually  visi- 
ble, but  they  are  not  represented  in  the  figure.  The  caudal  end  of  each 
of  the  two  main  trachese  opens  by  means  of  a  very  complicated  spiracle. 
These  differ  mnch  in  stmctore  from  the  cephalic  spiracles,  aud  are 
Bilaated  ou  the  last  segment  of  the  body.  One  of  them,  the  right,  is 
represented  at  Fig.  Ic.  There  are  three  transverse  sliMike  openings, 
which  are  fringed  by  a  series  of  teeth,  which  are  apparently  chitinoas. 
The  function  of  these  teeth  is  doubtless  the  same  as  that  of  the  sieve- 
litemembrane  closing  the  ends  hf  the  tubular  projections  of  the  cephalic 
spiracles.  Each  of  the  caudal  spiracles  is  accompanied  by  four  groups 
of  bristles,  two  npon  the  lateral  side  and  one  each  upon  the  cephalic 
and  caudal  sides. 

The  caudal  end  of  the  body  is  obUquely  truncate,  the  ventral  part 
projecting  farther  than  the  dorsal  part.  This  sloping  part  of  the  body 
be^  four  pairs  of  tubercles.  One  paii'  of  these  is  more  prominent  than 
the  others. 

The  mootb  is  armed  with  two  black,  strong,  carved,  parallel  books, 
which  are  nsed  in  rasping  the  food.  The  hooks  are  connected  with  an 
internal,  apx>arently  chitinous,  framework,  which  is  also  black.  This  is 
figured  from  the  side  in  Fig.  la  and  from  above  in  Fig.  lb. 

These  black  oral  books  and  the  two  pairs  of  spiracles,  both  of  which 
Are  brown,  are  visible  to  the  unaided  eye,  but  their  structure  can  only 
be  made  out  by  the  aid  of  the  microscope. 

Pvpa. — In  the  antumn  when  the  larvee  are  fall-grown  they  leave  the 
apple  and  enter  the  ground  and  transform  to  papn.  In  my  breeding- 
cages  the  pupee  were  found  about  one-half  inch  below  the  surface  of  the 
ITTonnd.  When  the  change  to  pupa  occurs  the  body  shortens,  but  the 
larval  akin  is  not  molted,  tiie  transformation  occurring  within  the  dried 
skin  of  the  larva.  The  pupa  (Plate  XXV,  Fig.  2),  therefore,  resembles 
the  larva  very  much,  exceptthat  it  is  shorter,  of  an  oval  outline,  and  of 
a  pale  yellowish-brown  color.    Length  about  5™°  (^  inch). 

Aivit. — ^The  insect  remains  in  the  pupa  state  during  the  entire  winter 
and  early  gammer.  Specimens  which  I  bred  in  WashiogtOQ  began  to 
emerge  as  adults  May  2S,  and  continaed  to  emerge  till  Joly  6.    But  as 
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these  vere  kept  in  a  warm  Toom  during  tbe  entire  winter,  tbeir  develop- 
ment was  doubtless  accelerated. 

The  adult  fly  ia  repreeeuted  greatly  enlarged  at  Fig.  3.  Tbe  actual 
lengtliof  thebod.Tof  tliemaleiaB"""  (iinch);  ofthe female, O"" (J inch). 
This  fl;  can  be  easily  recognized  b$-  tbe  peooliar  shape  of  the  black 
bauds  on  the  wings,  by  the  milk-white  spot  on  the  caudal  part  of  the 
thorax  (scatelinm),  and  by  the  white  bauds  on  the  abdomen.  A  more 
detailed  description  follows: 

The  head  is  mst-rcd,  with  the  eyes  and  the  bristles  black.  The  tho>-ax 
is  black,  with  a  white  stripe  on  each  side,  and  two  nihery  stri|)«8  on  the 
dorsal  aspect;  scntclliim  white  except  at  base.  The  abAomen  is  black, 
with  transverse  silvery  stripes  above;  of  these  there  are  in  the  male 
three  conspicuous  ones,  making  the  caudal  margins  of  the  second,  third, 
and  fourth  segments;  in  the  female  there  are  four,  which  are  lesa  onu- 
epicnous,and  are  borne  by  the  first  u>  the  fourth  segments  tuclusive.  The 
shape  of  the  abdomen  differs  also  in  the  two  sexes,  lu  the  male  it  is 
aa  represented  in  the  figure;  the  segments  successively  wider  to  the 
fourth.  The  margins  of  the  first  to  the  funrth  segments  form  two  tliver- 
gent  and  nearly  straight  lines.  lu  the  female  the  abdomen  suddenly 
enlarges,  so  that  the  second  segment  is  the  widest,  and  the  outline  of 
the  whole  abdomen  is  elliptical.  The  Ugaave  pale  mat  red;  tbe  four 
posterior  femora,  except  at  the  proximal  ends,  are  brownish  black.  Tbe 
«i*gt  are  hyaline,  with  four  black  cross-bands;  the  firat^  which  is  near 
the  proximal  end  of  the  wing,  is  couQuent  with  the  second  near  tbe  caudal 
border  of  the  wing;  the  second,  third,  and  fourth  are  confluent  near  the 
cephalic  margin  of  the  wing  and  diverge  caudad. 

Remeiie». — ^The  more  practicable  wnys  of  lessening  the  it\juriee  cauHe<) 
by  this  pest  are  those  suggested  in  tbe  letters  quoted  above — the  deatmc- 
tion  of  infested  Irnit  promptly  after  its  fall  from  the  tree,  and  before  tbe 
maggots  leave  it  to  go  into  the  ground  tt>  transform ;  and  when  the  p«st 
is  very  abundant,  the  grafting  of  the  trees  into  varieties  less  liable  to 
be  infested.  In  such  a  case  it  might  be  well  to  leave  one  or  two  trees 
of  early  apples  to  serve  as  traps,  and  promptly  destroy  the  fruit  as  it 
ftills  fh>in  them.  If  such  trees  conld  be  inclosed,  and  sheep  or  pigs 
Itastured  under  them,  the  success  of  the  trap  would  be  assured. 

Thd  Apple  Maggot  can  be  readily  distinguished  from  the  larva  of  the 
Oodlin-motb  by  the  absence  of  feet  and  the  fact  that  it  infe-st^  the  pnlp 
rather  than  tbe%ioinityof  tbecore.  But  there  are  other  maggots  which 
are  associated  with  this  species,  and  vtith  the  larvaof  the  Codliu-moth  ahw, 
which  are  not  readily  distinguished  from  the  tiue  Apple  Maggot.  Thess 
other  species  pertain  to  the  genus  IM-osophila,  aiul  feud  upon  decay- 
ing fniit.  They  cannot  be  conbidered,  therefore,  under  ordinary  ciroum- 
staucea,  as  noxious  insects  in  an  orchard.  Two  species  of  this  genun 
are  described  in  following  articles,  under  the  name  of  Potaooe  Fliw, 
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THE  VINB-LOVIHG  POMAOE-FLY. 

(DrosopUila  ampehphila  Loew.) 

Order  DiPTBBA ;  family  DeosoPHIUD Jl. 

[Plate  XT.] 


While  studying  the  Apple  Maggot  (Trj/prtapoiiKHielfa)  Just  deserlbwl 
I  found  associated  with  it  two  kinds  of  smaUiT  and  ntore  slender  luag- 
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{!ots,  wbieb,  so  fu  as  my  obAerratiom  go,  feed  only  on  the  deoayicg 
part  of  ttie  apple,  foUowinjr  th«  Apple  Maggot  in  its  work  of  destrnc- 
tion. 

As  these  mag^ta  are  the  yoong  of  flies  n-hioh  lu  all  stages  are  very 
coffliiKn  about  the  reftise  of  cider-mills  and  fermenting  Tats  of  grape 
pomaoe,  1  have  called  them  Pomace-Flies.  Aud  I  have  distinguished 
the  two  speciee  stndied  by  prefixing  to  that  name  in  each  case  a  trans- 
lation of  the  speciflc  name.  Thas,  one  which  bears  the  technical  name 
DroHOfhila  ampeU>phHa  may  be  known  as  the  Vine- Loving  Pomace-Fly; 
aad  the  other,  which  is  J)ro«opkila  amaina,  may  be  called  the  Pretty 
Pomace-Fly.  1  have  prefeiredthe  term  PomHce-Ply  to  a  translation  of 
tbe  generic  name,  as  being  both  shorter  and  more  chaiactcristic  than 
"moiHture -loving  flies". 

Altliongh,nnder  ordinary  ciivnm stances,  the  Pomace-Flies  feedonlyon 
decaying  fruit  in  an  orchard,  aud  cannot  on  this  account  be  considered 
as  p«ets  of  the  apple,  there  toe  oases  in  which  they  become  quite  nox- 
kms.  They  are,  therefore,  worthy  of  consideration  in  this  place.  More- 
vrer,  it  is  important  that  the  Pomace-Plies  should  he  dwcribed  in  con- 
Dectkm  with  the  Apple  Maggoty  as  they  are  very  liable  to  he  mistaken 
kr  it;  and  a  mistake  of  tbis  kind  might  oause  a  fruit-grower  a  great 
(Ital  M  unneceasary  trouble. 

Mistakes  of  this  kind  la  regard  to  these  very  insects  have  been  nade 
by  entomologists  of  extended  experience.  I  have,  therefoFe,  taken  maiih 
pniDB  to  wortc  out  the  specific  charactera  of  the  differ«it  larvee. 

TLe  Pomace-Flies  may  be  found  tn  any  orchard  daring  tbe  aatnmn, 
ayiog  about  the  rotten  apples.  And  th«r  larvte  may  nsaally  be  seen 
reeding  in  great  numbers  in  the  decayed  friiit.  Xhey  go  through  their 
tnoiformatioiis  very  rapidly,  so  that  t^ere  are  several  geoerations  in  a 
«ngle  season.  Kamerons  observations  made  by  mys^and  by  stadeota 
in  my  laboratoiy*  show  the  foUowlB||'  to  be  the  periods  of  the  difTerent 
stages  of  the  Vine-Loving  Fomaee-Fly  during  the  month  of  October, 
Duration  of  egg  state,  three  to  Ave  days ;  of  larval  state,  three  to  five 
dayg,  oanally  four ;  of  papal  state,  three  to  five  days  also ;  and  tbe  time 
rbich  elapsed  between  the  emerging  of  tbe  flies  and  the  beginning  of 
iR^iog  eggs,  in  some  cases,  was  not  more  than  two  days. 

lilts  rapidity  of  multiplication  greatly  increases  the  seriousness  of 
Ike  evil  where  this  insect  is  a  pest.  And  this  is  very  apt  to  be  the  case 
vherever  fruit  is  ground  up  or  crashed  and  exposed.  Thus  they  abound 
alxmtdder-uiills,  where  often  it  is  almost  impossible  to  prevent  the  flies 
from  ovipositing  in  the  pomace  or  from  Mling  into  the  cider.  The  wine- 
makera  also  find  them  a  nnisance  abont  fermenting  vats  of  grape  pom- 
ace, and  aboat  wine  foacets  in  the  sammer. 

Knt  tbe  moat  serious  trait  in  the  habits  of  this  insect  is  reported  by 
Mr.  W.  L.  Deveroan,  of  Clyde,  K.  T.  Mr.  Devereau  writes  me  as  fol- 
lows: 

Tie  Imtip  of  tlilft  fly  completely  eat  oat  tite  iiMide  of  grapes  which,  while  1)niif;inic 
«B  the  vinra,  faaveOnt  been  picked  open  by  birds.  The  decsjiug  JuioearntininKoiit 
on  UiH  other  beniee  of  the  olueUir  epread  decay,  and  thna  gave  more  foothohl  ft>r  the 
larvgn.  Indeed,  the  Inrvte  bore  from  one  grape  to  anolher,  irhile  fhe  imagos  are  coa- 
•Uiitlf,  by  cggB,  potUnglit  now  coloniee  nntlltheoliuteriiiiiearlyoiqaitedCiHtioyed, 
Mhiug  ramaining  bnl  ilie  empty  gTape-eklna. 

Upon  Plate  XV  of  this  report  are  represented  the  various  stages  of 
tbe  Viue-Loving  Pomace-Fly.  The  more  important  characters  pre- 
wnteid  by  each  are  as  follows: 

'Ourfnl  obeervatioDS  atade  by  Hears.  W.  H.  Cobb.  W.  E.  Httnllag,  H.  Baz6,  unil 
Jobn  T.Tudcer,  meoiben  «f  the  claae  in  agriculture,  have  materially  aided  me  iu  the 
pRparationot  this  account. 
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Egg. — Fig.  7  repiesenta  tbe  e^g,  wbich  is  elongated  in  form  and  white 
in  color.  The  mofit  strikiiig  characteristic  of  it  is  a  pair  of  long,  slender 
appendages  near  the  ceptmlio  end.  The  egg  ib  inserted  into  the  soft 
palp  of  Uie  decaying  frait;  these  appendages  leave  the  ovipoeitor  last, 
and  are  spread  oat  npon  the  surface  of  the  mass.  They  in  this  way 
serve  to  keep  the  egg  in  place,  and  thus  insure  tbe  emergence  of  the 
larva  ihto  the  open  air  instead  of  into  the  more  or  leas  fluid  mass  in 
which  the  egg  is  situated.  The  larva  issues  from  tbe  egg  just  above 
tlie  base  of  these  appendages.  The  egg,  without  its  aitpeodages,  is 
about  .6°"°  (^  inch)  in  length;  the  appendages  are  about  tbree-fifths  as 
long  as  the  egg.  The  whole  surface  of  the  egg  is  facetted  with  cells, 
which,  altbongb  irregnlar  in  outline,  are  usnally  pentagonal.  Projecting 
from  tbe  cephalic  end  is  a  small  tubercle,  the  micropyle. 

Iiona. — The  larva  is  a  slender  white  maggot,  which,  when  full  grown, 
is  4.5™"  (uearly  ^  inch)  in  length.  The  or^  hooks  and  internal  skele- 
ton to  which  tbey  are  attached  are  visible  to  the  unaided  eye  as  a 
black  line.  The  caudal  part  of  the  body  usually  appears  brown;  this 
color  is  due  to  the  contents  of  the  alimentary  caual.  The  general 
form  of  tbe  larva  is  represented  by  Fig.  8  of  Plate  XV.  It  is  widest 
near  the  middle,  and  tapers  toward  each  end,  but  more  towards  the 
cephalic  end  than  towaids  the  caadaL  The  main  tracheal  trunks  are 
visible  with  a  low  power  of  tbe  microscope.  The  general  arrangement 
of  them  is  similar  to  that  of  the  Apple  Maggot.  The  important  char- 
acter by  which  this  larva  may  be  distinguished  from  tbe  Apple  Maggot 
and  from  the  larva  of  the  Pretty  Pomace-Fly  is  the  structure  of  Uie 
cephalic  spiracles.  One  of  these  is  represented,  greatly  enlarged,  at  Fig. 
G  of  Plate  XV.  The  main  trachea  divides  into  several,  nsaalty  seven  or 
ught,  divisions.  These  divisions  all  arise  from  nearly  the  same  point, 
and  each  one  opens  independently.  TJiis  compound  spiracle  may  be 
exserted  to  gnite  a  distance,  as  shown  in  Fig.  8,  or  may  be  drawn  eu- 
tirely  within  the  mesothoracic  segment;  whereas  it  pertains  to  the  pro- 
thoracic  segment.  The  two  caudal  spiracles  project  backwards  promi- 
nently. Each  one  consists  of  a  brown  tnbercle,  in  which  the  t^chece 
sabdivide,  and  each  division  apparently  opens  separately.  There  are 
several  semicircular  tufts  of  bristles  on  each  spiracle.  These  probably 
prevent  tbe  openings  from  being  closed  with  foreign  matters.  A  side 
view  of  this  spiracle  closely  resembles  a  similar  view  of  the  correspond- 
ing spiracle  of  tbe  larvte  of  the  Pretty  Pomace-Fly.  (See  Plate  XVI, 
Fig.  Ic.)  Tbe  caudal  segment  of  tbe  larva  we  are  describing  bears  Ave 
pairs  of  blunt,  rather  short,  tubercles.  These  are  represented  in  Fig.  8, 
Plate  XV. 

Pupfi. — When  the  larva  is  full  grown  it  changes  to  a  pnpa  within  or 
about  the  apple  upon  which  it  has  fed,  instead  of  going  into  the  ground, 
as  does  the  Apple  Maggot.  Like  the  Apple  Maggot,  this  Pomace-Fly 
transforms  withiu  the  dry  skiu  of  the  larva.  Consequently  what  we 
naturally  see  of  the  insect  in  this  stage  resembles  somewhat  the  larva. 
It  is,  however,  shorter,  measuring  only  3*°™  (.12  inch)  in  length,  bnt  is 
much  thicker,  Tlie  cephalic  spiracles  and  the  tubercles  of  the  candal 
end  of  the  body  project  conspicuously.  There  is  a  large  concavity  on 
the  dorsal  surface  of  the  cephalic  end.  This  indicates  tbe  point  at 
which  the  adult  fly  emerges.  On  the  ventral  surface  of  the  cepludlc  end 
may  be  seen  the  oral  hooks  of  the  larva. 

Fig.  2,  Plato  XV,  represents  the  ventral  aspect  of  the  puparium,  and 
Fig.  3  is  a  lateral  view. 

Adult. — The  form  of  the  adult  is  carefully  represented  by  Fig.  1,  Plate 
XV,  The  head,  thorax,  and  legs  are  light-brown,  with  black  bristles  and 
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lairs.  The  &Momen  is  very  pale  brownisli-yellow;  on  the  dorsal  sop- 
face  tlie  candal  margin  of  each  segment  is  dark-brown,  and  in  the  male 
the  entire  dorsad  snrface  of  the  two  caudal  eegmenta  is  of  the  same 
color.  The  male  of  this  species  bears  a  remarkable  comb-like  append- 
age npoQ  the  first  segment  of  the  tarsus  of  each  of  the  first  pair  of  legs. 
He  venation  of  the  wings  is  carefully  represented  in  the  figure. 

Rem^iet. — Doubtless  mach  can  be  done  to  prevent  the  undne  in- 
oitase  of  these  insects  about  cider-mills,  ■wine-cellars,  and  similar  places 
by  keeping  these  places  clean,  and  esiiecially  by  using  care  to  not  leave 
any  decaying  fruit  exposed.  When  they  infest  vineyai'ds,  as  described 
by  Mr.  Devereau,  probably  nothing  will  be  found  i]racticable  except  to 
iuclose  tbe  clusters  of  grapes  in  paper  bags,  as  is  idready  done  by  many 
viticnitnriats  to  protect  the  grapes  flrom  the  grape  curcutio,  bints,  and 
mildew.  A  few  pin-holes  should  be  made  in  the  bottom  of  the  bag,  to 
allow  the  water  to  ran  out,  which  otherwise  in  case  of  a  storm  would 
collect  and  either  rot  the  grapes  or  burst  the  bag. 

THE  PRETTY  POMACE-PLY. 

{Drotophila  amiena  Loew.) 

Order  DiPTBBA;  foniily  Dbosophilid.s. 

[Plate  XVI.] 

AnuftUfrhlte  maggoty  resembling  tha  larvaoftbeVine-Loviug  Pomace-Ply,  ftud,  like 
thtt  n>ecies,  found  in  decayine  applee;  bat  nnlike  that  •pecjesinxolng  Inld  the 
gnaai  to  truufoim,  and  doveioping  into  a  r«d-eyed  6j  with  blac£  apots  on  it« 

Associated  with  the  Vine-Loving  Pomace-Fly  I  found  another  spades 
belonging  to  the  same  genus,  the  Di-oaophila  amcena  of  Loew.  For  this 
I  propose  the  popalar  name  of  Pretty  Pomace-Fly.  This  species  I  have 
Dirt:  found  as  abundantly  as  J),  ampelophila;  but  as  it  is  also  associated 
with  the  Apple  Maggot  {Trypeta),it  is  liable  to  be  mistaken  for  that 
species.  I  therefore  present  the  following  description  of  the  different 
stages  of  it : 

Egp. — ^Repeated  efforts  to  find  eggs  of  this  species  failed,  although  by 
impnsoning  flies  with  apples  we  atterwards  found  larvs  on  the  apples, 
from  which  we  bred  adults  of  this  species.  Either  we  overlooked  the 
eggs  or  the  species  is  viviparons.  At  least,  it  is  not  probable  that  the 
oggs  are  as  large  and  conspicuous  as  are  the  eggs  of  J),  ampelophila. 

Larva, — The  larva  of  the  Pretty  Pomace- Fly  is  of  the  same  length  as 
that  of  the  species  Just  described  (4.5™™,  nearly  i  inch),  but  it  is  much 
more  slender.  The  form  of  the  body  is  cylindrical,  tapering  slightly 
toward  the  head.  (Bee  Plate  XVI,  Fig.  I.)  The  body  is  white;  theora) 
hooks  and  the  skeleton  to  which  they  are  attached  show  as  a  black  line 
to  the  unaided  eye.  The  form  of  these  organs  is  represented  in  Fig.  la, 
Plate XVI.  Thebooksarenotconspicuously toothed, asiuD.amjwIopAiIa, 
and  the  framework  to  which  they  are  attached  is  more  elongated  than 
in  that  species.  The  main  tracheEe  are  plainly  visible  with  a  low  power 
of  the  microscope,  as  with  the  two  species  already  described;  and,  as 
with  those  species,  the  most  obvious  specific  character  presented  by  the 
larva  is  the  form  of  the  first  pair  of  spiracles.  These  project  &om  the 
cephalk  margio  of  the  first  thoracic  segment,  or  may  be  withdrawn  within 
the  e^ment    Each  consists  of  seven  or  eight  diyisions  of  the  trachea, 
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which  braiicb  oflf  ina  serien  ou  each  of  the  two  opposite  aides.  (Plate 
WI,  Fig.  1//.)  TIh'  two  main  traebeje  areoach  terminated  by  a  spirarJ^ 
at  the  eaiiilal  <^ud  of  the  body.  A  side  vieiv  of  oue  of  thes*e  spiracles  is 
given  at  Fig.  Ic.  The  tniehca  divides  into  oeveral  bi'anehes,  each  branch 
o|>eutiig  Bcparatply.  There  are  several  seniicircnlar  tufts  of  bristlee  on 
each  xplracle.  Theee  probably  prevent  the  openings  from  being  ob- 
ntruotf^  with  dirt.  The  candnl  segment  is  tmncated,  and  bears  eight 
flenhy  tnbercles,  the  two  longest  of  which  are  sitnated  latersd  of  tbecan- 
dal  Rpiracles.  Each  of  these  tubercles  is  tipped  with  several  baire ;  only 
six  tubercles  arc  visible  from  above. 

Pupa, — When  fnll  grown  the  larvra  enter  the  ground  to  transform, 
differing  in  this  respect  from  D.  ampelopkila.  My  experiments  seem  to 
indicate  that  this  species  mnst  necessarily  go  into  the  ground.  From 
apples  thickly  infested  with  the  larvsB  of  both  species,  bat  placed  in  a 
jar  without  sand,  I  was  able  to  breed  only  D.  ampeU^kila.  But  after  the 
same  apples,  still  containing  larvce  of  both,  were  transferred  to  n  jar  coii- 
tainiug  sand  the  adult  forms  of  both  R]>ecies  were  reared. 

TheJeugthofthepupanumia3°""(.12inch);  color  brown;  the  cephalic 
spiracles  project  directly  cephalad ;  the  candal  spiracles  diverge.  The 
pupurium  of  this  species  may  be  identified  by  the  etructore  of  the 
cephalic  spiracles  described  above.  For  general  form  of  this-  stage,  see 
Plate  XVI,  Fig.  2. 

Adult. — The  adult  of  this  species  is  represented  by  Fig.  3  of  Plate  XVI. 
As  compared  with  D.  ampelopkila,  the  body  is  more  slender,  the  head 
relatively  larger,  and  the  wings  are  marked  with  black  spots.  The  flies 
have  the  habitof  flapping  their  wings  at  short  and  regular  intervals. 
The  periods  of  this  species  are  longer  than  those  of  D.  ampelophila,  as 
it  requires  a  month  or  more  for  it  to  pass  throngh  all  its  stages. 

Bemediea. — In  case  the  Pretty  Pomace  Fly  becomes  troublesome,  the 
same  course  of  treatment  that  is  recommended  for  the  Tine-Lo^'ini; 
Pomace-Fly  will  serve  to  keep  it  ii^  check. 

THE  OOELLATE  LEAF  OALL  OF  BED  MAPLE. 

(Sciara  ocellarig  O.  9.) 

Order  Dipteea  ;  family  Mycetophilid.«. 

[Plate  XVII.J 

■Dtrol  dot,  darltif;  one  Utgr 
of  their  growth,  ctaeny-red. 

The  foliage  of  red  maple  {Aoer  rubrttm)  is  often  seriously  injured  by 
certain  very  small  larvse,  which  make  large  and  conspicuous  S]>ota  or 
galls  upon  it.  This  insect  is  apparently  widely  distributed.  I  have  oh' 
served  it  both  at  Washington  and  at  Ithaca,  If.  Y.  At  the  last-named 
jilace  it  occurs  so  abundantly  that  I  have  repeatedly  seen  treca  wary 
leaf  of  which  was  infested. 

This  insect  is  so  small  that  of  itself  it  would  not  readily  attract  atten- 
tion, but  the  result  of  lt«  work  is  so  conapicuotis  that  it  may  be  seen 
from  a  long  distance.  Thisappearsin  theform  of  n  circulai- spot  three- 
tenths  to  three-eighths  inch  in  diameter,  whicli  at  a  (:ertain  {teriod 
of  its  growth  is  light  yellow  In  color,  with  a  cherrr-red  margin  and  oen- 
traldot.    (See  Plate  XVlI,Fig.  1.}    Atotfaer  periods  the  si>ot  is  siuiily 
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light  greeit  or  yellow.  Fre<]neiitly  these  spots  occnr  bo  thickly  m  to  in- 
teraect  each  other  and  to  completely  cover  the  leaf,  fifty  or  more  being 
OD  a  single  leaf.  At  the  center  of  each  spot  may  be  seen,  on  the  upper 
side  of  the  leaf,  an  elevated  portion.  Corresponding  to  this,  on  the  lower 
Horface  of  the  leaf,  there  is  a  pit,  within  which  tlie  lai^a  lives.  Larvte 
that  were  partially  grown  were  found  to  be  held  in  place  in  the  pit  in 
the  leaf  by  what  appeared  to  be  a  larval  skin.  This  pellicle  covers  the 
body  entirely,  and  is  with  difflcutty  removed  from  it;  the  edges  of 
the  pellicle  adhere  r|nite  tightly  to  the  leaf.  When  tne  larva  is  fhll 
ITOwn  it  forces  Itself  from  nnder  this  skin,  which  then  falls  back  into 
die  cavity,  or  is  poshed  to  oue  side,  where  frequently  it  may  be  seen  ad- 
hering to  the  leaf.  The  larva  at  this  time  drops  to  the  ground,  into 
which  it  enters  to  undergo  its  transformation. 

The  larvse  are  translucent,  vis-id,  nearly  colorleea.  Those  in  the 
galls  are  broad  oval  (see  Plate  XVII,  Fig.  3) ;  but  those  which  have  left 
them  are  more  elongated,  tapering  almost  equally  towards  each  end. 
On  the  lateral  margin  of  each  abdominal  st-gment  there  are  one  or  more 
short  spines,  which  are  directed  towanls  the  caudal  end  of  the  body. 
Audon  the  dorsal  surface  of  each  abdominal  segment,  near  each  lateral 
margin,  there  is  a  small  tubular  spiracle.  There  is  a  distinct  head  (see 
Plate  XVII,  Fig  3a),  which  bears  short  but  con-spieuons  antenn(e.  The 
caadal  end  of  the  body  (see  Plate  XVII.  Fig.  36)  bears  a  pair  of  fleshy 
appendges,  each  of  which  is  furnished  with  a  pair  of  spines  similar  to 
those  on  the  margin  of  the  segment,  and  a  large  number  of  triangular 

The  larva  spins  something  like  a  cocoou  a  short  distance  below  the 
surface  of  the  ground.  To  this  cocoon  the  particles  of  saud  firmly  adhere, 
80  Uiat  it  cau  be  distinguished  from  the  soil  only  with  dtlhculty.  The 
papa  is  yellowish- white,  with  large  black  eyes.  AVhen  the  pupa  is  about 
to  transform  to  ao  adult  it  emerges  for  about  two-thirds  of  its  length 
fiwn  the  cocoon.  The  pupa  skin  remains  firmly  attached  in  this  posi- 
tion (see  Plate  XVU,  Fig.  4). 

From  larvfB  collected  at  Washington  May  15  the  adult  emerged  from 
Jnae  11  to  Jane  16.  I  have  not  yet  suiScieut  data  to  determine  the 
Dumberof  gencrationseachyear;  but  1  believe  there  aie several.  Larvte 
were  observed  at  Ithaca  during  the  latter  part  of  September;  they 
went  into  the  ground  Seiitember  20. 

A  descriptiou  of  the  adult  is  ai>pended  to  this  account. 

The  galls  made  by  this  insect  have  long  been  known.  Osten  Sacken,* 
frnm  a  study  of  the  galls  aud  the  larva  which  he  saw  iu  them,  proposed 
tbe  name  Cecidomyia  ocellaria  tor  tlie  species,  believing  the  insect  lo  be 
a  member  of  the  Cecidomyida.  But  the  fly  which  I  ha\-e  bred  proves  to 
belong  to  tbe  genus  Sciara,  of  the  family  MycctophilidaA  This  result 
is  quite  interestiug,  for  the  species  of  Sciara  arc  usually  found  "  among 
decaying  leaves,  in  vegetable  mold,  in  cow-dung,  nnder  the  bark  of 
dead  trees,"  &c.t  One  other  species  {Sciara  tilicola)  is  known  to  pro- 
duce a  gall.  This  sjiecies  infests  the  leaves  of  young  liuden  trees  in 
sliady,  sheltered  situations.  Tbe  lemon-yellow  larva,  capable  of  leap- 
iDg  like  the  cheese- maggot,  lives  in  numbers  in  the  stem,  generally 
near  the  origin  of  the  last  or  of  the  two  last  leaves.    Each  of  them 

•  MoDOgTupti  of  tbp  Diptorn  of  Nortli  Am.,  Pnrt  I,  199. 

<  I  am  ln<1el>te<l  to  Baron  Ontna  SnckoD  for  thu  generic  dntertnlnallon  of  tfils  inaeet, 
udfiir  tbe  apeoific  determiuatloiiB  of  tbe  two  Bpeclea  of  DrompbUa  described  In  tliia 

1 0«tea  Sacken,  Proc.  Lut.  Soc.,  Fbil.,  I,  ISS. 
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baa  a  hollow  of  its  own,  and  procltices  a  swelling  of  the  size  of  a  pea, 
which  it  abandons  before  the  transformation.* 

BegcrtpfwMo/adttifwMite.— PlateXVII,Fig.2.  Headdark.  Eyesblack, 
kidney-sbaped,  and  inet^ting  in  a  poiiit  on  the  doraal  surface  of  the  bead. 
Antenora  six  teen -join  ted,  inserted  close  together ;  color  dark  brown, 
with  the  basal  segment  light  yelloix'ish -brown.  Epicianinm  qnlte  largo 
and  convex;  dark  brown,  bearing  three  ocelli,  wbieb  are  whitish  and 
glistening.  Pronotam  liEhtyellowisli- brown.  MeaoBontum  arched,yel- 
lowish-brown  in  the  center  and  darker  at  the  edges.  Scatellnm  dofiky 
brown.  Metathoraz  dark  brown,  almost  black.  Abdomen,  with  caadal 
portions  of  segments,  blackish,  the  cephalic  portions  yeUowish-brown. 
The  claspers  lighter  brown.  Poisera,  with  knob,  blackish,  and  base 
light  brown.  Ebiie  and  tarsi  dusky  brown;  femora  lighter ;  coxfe  still 
lighter.  The  distal  end  of  each  tibia  famished  with  two  long  brownish 
liau7  brushes  (Plate  XVII,  Fig.  2a). 

LADYBIIUDS. 

(CoednellideB.) 
fPlate  XVin.l 

Among  the  most  beneficial  of  insecta  are  those  which  constitate  the 
fiunily  CoccinelUdffi,  and  which  are  populM-ly  known  as  "  Lady-birds." 
There  are  many  species  of  these  beetles.  They  are  commonly  found 
running  over  the  sarfaee  of  plants,  where  they  prey  npon  other  small 
insects,  and  also  destroy  the  eggs  of  insects.  Their  larvse  are  also  pre- 
daceons,  and  are  foand  in  the  same  situations  as  are  the  adults.  The 
larvse,  however,  differ  very  mnch  in  appearance  from  the  adtUt  insects, 
as  may  be  seen  by  reference  to  the  accompanying  plate.  While  study- 
ing Scale  insects  in  California  I  found  many  of  the  Lady-birds  oa  the 
trees  infested  by  these  pests,  and  devoted  considerable  attention  to  the 
stndy  of  them.  Tlie  following  descriptions  and  the  figures  on  Plate 
XVUI  will  enable  the  reader  to  recognize  the  more  common  species  of  the 
Pacific  coast.  And  the  species  which  occur  elsewhere  resemble  these  80  ' 
mach  in  their  different  stages  that  the  plate  will  enable  one  to  recog- 
mze  as  belonging  to  this  family  any  members  of  it  he  may  meet.  In 
case  of  the  adult  of  each  species  described  here  two  figures  are  gives, 
the  smaller  one  indicates  the  size  of  the  insect,  l^e  larger  one  the  mark- 
ings. 

The  Asht-gbat  Ladtbibd  (Cycloneda  abdomitialis  Say).— This  little 
beetle  was  foand  very  abundantly  upon  different  infested  trees.  Its 
larva  was  foand  upon  an  olive  tree  extensively  infested  with  an  aphid, 
and  as'it  has  not  been  before  described,  we  anbmit  the  following: 

Description  of  larva, — Plate  XVIII,  Fig.  1.  Length,  when  fall  grown, 
10""";  color  spotted  with  dirty  greenish-white;  black  and  orange  above; 
face  yellow,  remainder  of  head  black;  prothorax  black,  irregularly  mar- 
gined before  and  behind  with  light  yellow;  mesotboracio  segment  with  a 
broad  longitadinal  doraal  yellow  stripe;  nretathoracic  segment  with  a 
broad  central  dorsal  spot;  each  of  the  abdominal  segments,  except  the 
last,  with  a  dorsal  yellow  spot,  which  upon  the  fourth  abdominal  seg- 
ment is  very  broad;  segments  1  and  i  each  with  a  pair  of  subdorsal 
yellow  spots;  all  segments  except  the  last  with  a  row  of  lateral  yellow 
spots  on  each  side.  There  is  a  p^  of  small  subdorsal  black  spots  tn 
■  OoMn  SMken,  Fn>c.  Eat.  Boo.,  Pliil„  1, 164. 
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each  abdomiDal  segmeDt,  and  macb  larger  ones  to  the  meta-  and  meso- 
thotacio  segments.  TXpon  abdominal  Begmepta  2, 3, 5, 6, 7,  and  8  is  also 
a  pair  of  email  dorso-snblateral  black  spots. 

When  abont  to  transform  to  a  pupa  thia  larva  attaches  itself  to  a  leaf 
by  the  end  of  its  abdomen,  and  the  skin,  splitting  at  the  back  of  the 
bead,  shrinks  back  about  the  posterior  end  of  the  body. 

Dacription  o/pupa. — Plate  XVIII,  Fig,  2,  Length,  6»"";  shape,  broad 
oval,  the  width  being  about  3.5°"";  general  color  white,  tinged  in  aome 
^gbta  with  porpliafa:  aronnd  margin  slightly  yellowish;  wing-covera 
yellowish;  aJI  spots  black,  those  on  the  thorax  and  wing-covers  resem- 
bling in  form,  size,  and  position  those  ou  the  adnlt  insect.  On  the  dor- 
gnm  of  each  abdominal  segment  except  the  first,  is  a  transverse  row  of 
four  black  spots.  These  are  largest  ou  the  third  segment  and  decrease 
ID  size  towsird  posterior  end  of  body,  those  upon  the  second  segment 
being  very  small.  There  are  also  small  black  lateral  spots  oa  the  third 
and  fonrtfa,  and  a  trace  of  one  on  the  fifth  segment. 

The  adult  beetle  is  a  small  ashy-gray  insect  of  the  nsnal  semi-globniar 
shape.  There  are  seven  black  spots  on  the  thorax,  and  eight  upon  each 
wiDg-cover,  of  the  size  and  shape  indicated  in  the  figure  (Flate  XVIII, 
Fig.  3). 

The  61.0OD-SSD  IiASYBiBD  [Cydoneda  sanguinea,  linn). — This  spe- 
cifls  was  not  so  common  as  the  one  jnst  described,  and  we  are  only  able 
to  describe  the  papa. 

Dttcription  o/ptyia.— Plate XVIII,  Fig.  4.  Length,  6"";  width,  aS"". 
Shape, broadly  oval.  General  color  of  body  dirty  yellow;  median  line 
of  thorax  of  a  light  orange  color;  first,  fourth,  and  fifth  abdominal  seg- 
ments terminate  laterally  with  bright  orange-colored  spots,  and  the 
fonrth  abdominal  segment  bears  two  dorsal  spots  (one  on  each  side  of 
the  median  line)  of  the  same  color;  there  is  also  a  subdorsal  row  of 
black  spots  ou  each  segment  except  the  second  abdominal ;  wing-covers 
blackish. 

The  B<lnlt  beetle  is  small  (d""  long),  and  is  almost  hemispherical  in 
ehape.  Its  color  varies  from  brick-red  to  blood-red ;  thorax  black,  with 
tiro  orange  spots,  and  edged  with  the  same  color,  and  head  black,  with 
two  light  spots.    (Plate  XVIII,  Fig.  5.) 

This  is  a  common  species  all  over  the  country,  and  is  frequently  men- 
tioned in  entomological  reports,  under  Say's  name  of  OoceineUa  munda, 
as  preying  upon  injurious  insects. 

Thp  Lai>ybibd  of  the  Cactus  [Ckiloaorua  eaoti,  Linn.). — A  nnmber 
of  the  larvte  of  this  insect  were  found  preyiog  upon  the  black  scale  upon 
oleander,  and  the  beetles  themselves  were  found  abundantly  upon  dif- 
ferent plants. 

Daeription  of  larwi.— Plate  XVIII,  Pig.  7.  Length,  6™.  The  body 
is  covered  with  many  long  spines,  each  of  which  is  armed  with  delicate 
Hnpplementary  spines.  The  color  is  entirely  black,  with  the  exception 
of  first  abdominal  segment,  which  is  light  yellowish,  the  spines  of  the 
Eame  color  as  the  segment  except  at  the  tips,  where  tliey,  too,  are  black. 

DeteripHon  ofpu^ — Plate  XVIII,  Fig.  S.  The  pupais  formed  within 
the  larval  skin,  which  simply  splits  along  the  back  snfQdently  to  ^ow 
the  inclosed  pupa,  but  still  remains  around  it  and  protects  it.  The  pupa 
in  perfectly  smooth  with  the  exception  of  sparsely-scattered  tufts  of 
fine  hair,  shining  and  black  in  color. 

The  beetles  themselves  are  shining  block  in  color,  with  an  irregular 
radish  spot  ou  each  wing  cover,  and  closely  resemble  the  "Twice- 
Rtabhed  Lady-bird"  of  the  East  [OhUocorua  bivulnenit  Idols.),  w^ 
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known  to  writers  on  ecoooniic  entomolofry  as  destroying  many  iiijnriotis 
insects,  particularly  bark  lice.    (Plate  XVIII,  Fig,  9.) 

Toe  Amuiguous  Hippodauia  {Hippodamia  ambigua  Lee). — This 
was  one  of  the  most  abundant  Lady-birds  found.  The  wetles  and  lan'ie 
aboonded  on  all  sorts  of  trees,  and  are  undoubtedly  of  mnch  eoouomic 
importauce. 

Description  of  larva. — Plate  XVIII,  Fig.  10.  Length,  when  fall  grown, 
10"".  Color  bluish  black  above,  dirty  green  tielow  ;  first  thoraeic  seg- 
ment margined  with  yellowish  white ;  abdominal  spots  bright  orauge 
and  black.  The  orange  spots  are  arranged  as  follows :  Two  small  spots 
OD  the  posterior  part  of  the  nietathonu:ic  segment  and  a  larg^  otie  on 
each  side  just  above  the  leg;  first  abdominal  segment  with  large  snb- 
dorsal  and  lateral  spots ;  second  abdomiual  segment  with  small  lateral 
spots,  which  are  really  the  endings  of  two  long  lateral  spota,  begianing  ou 
the  metathorax  and  exteoding  across  the  first  abdomlual  segment,  fourtli 
abdominal  segment,  with  sabdorsal  and  lateral  spots  a  little  smaller 
than  those  on  the  first}  sixth,  and  seventh,  each  with  small  subdorsal 
spots. 

i)Mmp(i(m  o/jMipo.— Plate  XVIII,  Fig.  11.  Length, 6™}  width,3.6'»"i 
general  color  dull  orange  yellow ;  prothorax  yellow,  with  a  dark,  some- 
times black,  margin,  a  black  spot  on  either  side  the  median  line  ou  both 
front  and  bind  margins,  also  another  on  each  side  just  external  to  those 
ou  the  hind  margin.  In  some  specimens  there  ate  two  dusky  discol 
spots  on  the  prothorax,  which  sometimeH  extend  forward  and  unite  with 
the  middle  anterior  marginal  spots.  Ttie  wing-cases  are  tipped  with 
black;  the  legs  are  black,  and  the  abdomen  furnished  above  with  a 
double  row  (almost,  if  not  quite,  continuous]  of  black  spots. 

The  adult  beetle  resembles  the  Blood  Ited  Lady-bird,  but  is  narrower 
in  proportion  to  its  length,  and  is  flatter.  The  thorax  is  black,  with  its 
two  fore-coraers  dirty  white.  The  head  is  black,  with  the  middle  of  the 
forehead  whitish.     It  is  about  6""-  long.     (Plate  XVIII,  Fig.  13.) 

Three  other  species  were  observed  in  the  vicinity  of  Los  Angeles,  bnt  I 
was  unable  to  procure  specimens  illustrating  the  early  stages  of  these 
species.  The  adults  are  represented  on  the  plate,  and  are  as  follows: 
Fig.  6  represents  Cycloneda  oculata;  this  beetle  has  black  wing-covers, 
with  a  large  reddish  spot  on  each.  Fig.  13  represents  Coatinella.  ii-notata, 
variety  calt/omioa.  In  this  variety  the  prothorax  is  black  and  the  wing- 
covers  pale  orange.  And  Fig.  li  represents  RippoSamia  convergmi,  a 
species  which  is  common  throughout  the  United  States. 

METH0D3  OF  DBSTKOTIKG  SCALE  INSECTS. 

[We  must  enter  onr  dissent  fh>m  the  conclusions  and  opioions  here 
reconled  and  indorsed  by  Professor  Oomstock,  as  also  those  published 
by  him  in  the  last  year's  report  in  regard  to  the  relative  merits  of  kero- 
sene, properly  used,  and  lye,  as  agents  for  the  destruction  of  Scale-in- 
seots.  Years  ago  wo  used  kerosene  successfally  against  them  by  simple 
mechanical  stirring  of  it  in  water,  while  we  have  more  reoently  wit- 
nessed its  efiects  when  used  in  proper  emulsion.  The  caretbl  and 
thorough  experiments  by  Mr.  Hubbard,  recorded  in  bis  report  whith 
precedes,  are  conclusive,  and  their  accuracy  is  confirmed,  not  only  by 
pr?ctical  experience  in  his  own  groves,  bnt  by  extensive  experience  of 
others.  We  have  nlso  periionally  examined  and  corroborated  the  re- 
sults. They  show  that  lye  bears  uo  comparison  with  the  kerosene 
emulsion^  and  that  whale-oil  soap,  while  useful,  is  also  inferior  to  kero- 
sene, as  it  fails  to  kill  the  eggs. 
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The  discrepancy  is  the  experience  on  the  Paoiflo  coast  and  in  Florida 
can  scarcely  be  dne  to  the  different  species  to  be  dealt  with,  but  tnnst 
evidently  be  explained  by  differences  in  me^hods,  materials,  and 
tboroaghness.  We  should  be  sorry  to  have  the  California  orange- 
growers  deterred  from  the  proper  use  of  kerosene  in  emnlsion,  when  it 
has  proved  so  satisfactory  in  the  East  Professor  Oomstock's  expe- 
rienoe  with  it  has  been  nnfortunate,  in  that  it  has  been  limited  chiefly 
to  some  experiments  made  by  Mr.  William  Trelease — not  on  orange-tree 
IHa^iue,  but  on  otber  coccids  in  the  Department  gronnds.  He  has 
never  Dsed  it  for  this  purpose  in  emulsion,  and  has.  in  fact,  not  understood 
the  principles  that  should  govern,  whether  in  maldnff  the  emnlsion  or  in 
its  effectual  aud  satisfactory  use. — 0,  V,  B.] 

In  the  Agricultural  Report  for  18S0,  pagea  285-290, 1  gave  the resalts 
of  eertain  ezperimentfl  in  the  destmction  of  3cale-inseots.  Since  the  pub- 
licatloD  of  thi^  report  I  have  been  unable  to  continue  my  investigatioDB; 
but  some  of  iny  correspondeutfi  have  conducted  very  extensive  experi- 
meota  in  this  direction,  with  very  gratifying  results.  The  following  let- 
teis  will  indicate  the  importance  of  these  resnlta : 

Statr  of  CAiAtoKniA, 
BoABD  OF  Stats  Hobiicultdiul  Commibsionkrs, 

San  JoU,  Cal.,  February  i7,  lS8i. 
Dun  Bik:  Tunr  fsTor  of  Febronr;  11  reoeiT«d.  In  MuwertoyonrqDMtioiiR,  I  will 
wj  that  the  reaalta  from  the  use  of  conoentrated  lye,  one  poaud  to  one  gallon  water, 
are  mott  cffiMtnsl  ia  the  destmction  of  tbe  Scale  itwect,  AQdimnyJntlgTaent  it  is  the 
hnt  mnedT,  uid  the  oae  which  glvee  the  greatest  Batlsfaotloa  here  Mhere  ased  prop- 
erlf.  Bytbe  om  of  this  remedy,  I  will  «ay,wlthoiit  leeerveorBDTqnaliBeation.that 
mj  yoDDg  orehard  has  hecn  fraed  from  Scale  insects;  and  that  all  who  will  use  like 
ears  maf  do  the  same.  Uany  of  the  old  orchards  here  that  have  been  MrionalT  in- 
land by  ttie  scale  AtptdioUu  jwrnloionu  are  being  washed  IboroDKbly  wllh  lye  of  the 
■iKve  strength,  and  with  the  resnlt  of  destroying  all  the  Scale  rnseots  that  the  lye 
naehee.  The  lye  does  not  destroy  the  frnit-bnda  of  the  trees  when  applied  while  they 
■radomuuit.  AsiUnstratingthis  I  will  instance  my  almond  trees,  which  were  washed 
■  month  since  with  lye,  oneponnd  to  one  gallon  of  water,  by  spray,  covering  the  entire 
tren  thoroughly,  and  are  now  in  full  bloom.  I  washed  to  destroy  the  egss  of  the  Bed 
Gtoidec.  This  strength  of  lye  will  dry  up  and  destroy  thegreatei  part  of  these  eggs, 
lue  efbct  of  lye  of  this  strength  on  the  eggs  of  the  oysteT.shell  bnrk-Iouse  you  aba 
•tk  alioiit.  This  is  effectnal  in  drying  up  the  shell-llka  scale  and  the  eggi  under  It. 
1  iad  that  lye  deatroys  any  form  of  Scale  insect,  and  in  my  opinion  will  be  the  remedy 
most  Tcaorted  to  for  this  porpon.  An  analyais  of  the  "American  oonoentiated  lye  "  Uy 
Piottmv:  UUxard,  at  taj  request,  and  as  foiwarded  to  me,  is  given ; 

Camrtio  potash .... . 6.3 

Caostlo  soda  and  some  carbonate  soda 91.7 


Tlatodaia,  «f  eanne.  not  desirable  toDaesteadlly  on  the  soil;*  hot  it  facertain  the 


grade  l»at  all  used  now.  That  is  being  niied  eitenBively  here,  and  will  d«Btn>ythc8cBle, 
of  conrH>,hDt  itaelFeetaon  the  futureof  the  tree  cannot  yet  be  told.  And  I  am  afraid 
it  taay  prore  to  b«  an  nndealritble  wash  hereafter.  Crude  petrolenm,  so  eatensivelj 
osed  ayaaiaco,  iaoot  now  need  at  all,  asmost  of  the  tretHWBBhed  with  it  were  killed. 
The  whale-oir soap  and  SDlpbnr  mixture  (which  has  in  it  cnnsidurablo  potanh)  is  a 
nmedy  of  great  valneif  used  in  the  summer,  abont  May  or  June,  in  the  proportion  of 
mw  ponnd  soap  to  one  gaUon  water.t 

nis  ia  the  otalj  nmedy  beatdea  the  lye  that  I  can  leoomuend ;  the  lye  to  be  nted 
"hen  Ibe  tree  is  dorniant,  and  to  be  supplemented  by,  ifnmitd,  the  whalu-oil  soap  and 
■nipbat  mixture  in  the  sprinc  or  snmmer.  With  theee  two  I  am  coutldent  the  Soale 
tail  bf  cleaned  out  of  Onr  orchards,  if  penistently  and  carefully  attended  to, 

*I  bavM  made  careful  inquiry  of  an  agricaltorsl  chemist,  and  am  unable  to  And  that 
any  ijlefl'ecls  npon  the  soil  canlieexpectMllrom  tbp  use  ot'soila  in  this  way  .—J.  H.  C. 

tUy  eiporiments  led  me  to  belie^-u  that  one.fnurtU  pound  soap  to  una  ^llou  water 
ni  Atmc  anoiigh  to  UU  the  Seale  Inaeola.— J.  H.  C. 
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As  many  . 
peat  as  we  havo 
and  with  lemedies  strong  enongh  to  atlerly  deattof  it. 

I  Am,  Tervtmly,  yonia, 

8.  P.  CHAPIK. 
Profesaor  Combtogx. 

The  folIowiDg  la  from  the  diief  ezeonttve  hortionltnTal  officer  of  Oali- 
fomia : 

Sacramkhto,  Cal.,  Am*  1, 1882. 

In  regard  to  ramediea,  I  ^ave  tried,  and  Teoommended  ottumto  try,  vaiioiu  «xp«ri- 
meats,  and  have  been  snooeesful  be;^ODd  donbt. 

1.  Naisery  tr«ea  dipped  in  a  solation  of  one  ponnd  of  Amerioan  Company's  ooncen- 
tratedlye  to  each  oneandabalf  gallons  of  wat«r  will  be  peifeotly  olesnedof  J.  »nii- 
dotw,  A.  rapax,  oi  any  other  of  the  Aapidiotus  except  A.  anMformit  IMytuatpi* 
jWMorsm]. 

8.  Nnisery  trees  dipped  in  a  solntion  im  above,  but  one  ponnd  to  Sush  one  gallon  of 
water,  will  be  perfectly  cleared  of  A.  OMcki/ormi*  IM.  pononmtl. 

3.  The  roots  of  norsery  trees  aliontd  be  dipped  in  soap  and  sulphar  (soap  two  parts, 
snlpbnr  one  part),  one  pound  to  each  (eallon  of  water. 

4.  Fmit  trees,  apple,  pear,  qnince,  cbeiry,  plnm,  &.B.,  wnabod  before  the  sap  com- 
mances  to  ran  or  bnde  beftln  to  swell  with  one  pound  of  American  oonoentrated  lye  to 
Moh  gallon  of  water  wilt  be  effectnally  cleaned  of  Aapidiotus  and  Leosninm  Scale 

6.  Cherry  uid  plum  trees  covered  with  Aapldiatna  Soaks  and  red  spider  were  washed, 
as  an  experiment,  with  two  ponnds  of  American  coneentrated  lye  to  one  gallon  of 
water,    insect  life  all  destroyed,  and  troee  bearing  a  large  crop  of  fimit  at  present. 

6.  Low-grade  ooal-oil,  coating  liBie  about  ftinrteen  c«nts  per  gallon,  baa  been  used 
to  a  ereat  extent  aronnd  Smi  Jos^  although  I  advised  them  not  to  nse  minenl  i^la. 
Beanlt,  trees  look  unhealthy,  lower  fruit  bads  killed.  In  one  orchard  all  peaoh  treas 
killed.    Also  many  young  apple  orchards  destroyed. 

7.  The  salvation  of  the  fruit  industry  on  this  ooast  will  be  the  me  of  alkaline 
waehea  and  tobaoco  washes. 

BespeotfoUy,  

HATTHEW  COOKE. 

The  two  letters  |;iTen  above  show  an  clearly  as  need  be  the  practical 
results  which  the  California  frait-growera  have  been  able  to  obtain  in 
their  efiortB  to  destroy  Scale  insects.  A  word  more  may  be  neoeBsary 
to  explain  the  method  of  applying;  the  washes  nsed. 

In  the  case  of  amatl  plants  and  nursery  trees  the  apraying  will  be 
a  simple  matter.  But  in  case  of  large  trees  the  beat  way  is  to  place 
a  large  barrel  or  cask  containing  the  liquid  on  a  platform  wagon, 
which  can  be  drawn  through  the  orchard  by  horsea.  The  fluid  may  be 
thrown  on  to  the  treea  by  any  one  of  the  force-pumps  aold  for  that  pur- 
pose. The  one  which  appears  to  be  uaed  moat  extenaively  in  Oalifomia 
is  known  as  the  Merigot  force-pump.  Attached  to  the  end  of  the  hose 
there  should  be  something  for  making  a  flue  apray.  My  Oalifomia  cor- 
respondents atate  the  "Merigot  spray-tip  nozzle"  is  the  beat  thing  of 
thia  kind  yet  uaed  in  that  State.  Mr.  Chapin  has  suggested  an  attach- 
ment to  an  apparatus  of  this  kind  which  has  proved  of  great  value.  A 
tbrec-aixteenth  inch  brass  tube  is  inserted  in  a  bamboo  rod ;  one  end  ia 
attached  to  the  hose  of  the  force-pnmp,  and  the  other  end  bears  the 
spray-tip  nozzle.  Thia  tube  and  rod  are  made  of  any  length  desired, 
np  to  15  feet.  The  length  most  commonly  nsed  is  from  8  to  10  feet, 
this  being  found  most  convenient  The  bamboo  is  nsed  as  the  lightest 
and  strongest  support  obtainable  for  the  slender  brass  tube,  which 
would  bend  nnder  its  own  weight  if  not  supported.  By  means  of  this 
apparatus  it  is  perfectly  easy  to  apray  the  largest  orchard  trees  with- 
out being  injured  by  the  strong  lye  naed.    Mr.  Chffpiu  has  geneiouslj' 


..Coo'^lc 


EXPLANATION  TO  PLATES. 


H«liatJUi  amiftra. 
( Fnna  Report «,  U.  S.  S.  O 


Fid.  A^— FuH  pwn  Iiltta.  narrtu]  colon, 
no.  &— ChiyHll*  in  wrthen  oalL 
Fm.  7. — Motk  wKh  oeknooM  tint. 
Fm.  B.— Uetli  with  altnoaoni  tint 
Fn.  t, — If  oih  It  n*i  aboirlnf  bow  w1dc<  n 
putljopon. 

BXTLAK&TIOB  TO  PUTX  H 


nKcport*,  U.S.  B.C.) 


Fw.  t.— 'TooDC  larra. 

Fiat,  t,  ^  S.— FiiD-grownUrrB,v(Dtnil.dotnl,u>l 

bUnlHewi. 
n>.  •.— IiHTm,  (howlng  TuUn*  e%gi  nor  hud. 


Flo.  U.— Fila  ■pacimeD  of  moth  fren  ddot 

SmAjiATioa  n  Puts  in. 


Sbowlng  Tftrlitlon  ia  1e*f  ud  In  color  of 
flovw,  u  gTDwii  by  C.  T.  Rllej. 

XlPl.UiATIOM  TO  FlitI  IV. 
iVrtUtoitui  timrTinftKuw. 
(OriKtail.) 
BbowlDC  TorUtion  Id  1«C  h  ciowd  b; 
aT.RUoT. 
KXTLA^ATIIM  TO  PLATV  T. 

Scale  Ineeote  on  onnge. 
(From  Comatock'e  Report  Tot  ISM.) 
Fia.l_iry«ilMI>'<  <■«'>-<«<<>  (Puk.):   1.  ocdeaon 
anDge,utnnlalHi  la,*ceIeof  ftnoele, 
done]  Tiewi  lA.  eoale  of  femele  nith 
Ttntnleealeuidecgii  le,  ouU  of  mile 
-«il«)[*d. 
Fra.l— JtrCUupd  OIoHTii  <Pesk.):  2.  eoeleeon 
onoge.  natnral  eUOi  Zo,  eceleof  tgmele. 


EKn.A>1110H  TO  Flitc  TI, 


no.  Z.— £fliean(B  iinCFiinot^  gBnltallft  of  mala 
moth  I  A.  end  of  body,  denuded  orheln. 
■bawips  the  nppor  dupe  prairadinf, 
■od  Ibo  natanl  pooltlon  of  llw  hidden 
orglne  by  dotted  llneo ;  B,  tbe  orglDi 
eitraded— tnlarfed.     (After  RDay.) 

Fia.  S. — Leueania  im^mneta,  ovlpoeltor  of  fomele 
motb ;  >,  end  of  ebdotnen  denaded  and 
ftbowlnKOvlpooltoTetreat;  b.uniewlth 
DTlpoeltwAiltyntaadedi  t,  /,  ntnellle 


■Ma  view ;  b,  uodor  >ldo  of  bood,  ebow. 
log  mootb-part*,  tbe  mandlDleo  omitted 
eo  u  to  flbow  mote  deariy  tbo  poeJttan 
of  the  put*  In  raUHon  to  tbe  beei  «, 
lebrsm  ud  intenn* ;  d,  beetle,  doml 
Tlew;  4,  do.,  ontlln^  side  tIow— «a. 
larged.     (OiiglnH].) 

CAolepu  tracAypiipiu  Bona.:  a;,beaUa;  b, 

Iirva,  natnnl  alM;  i^  hnd-paita  from 
bca«tb,enlBr|[ed)  d,  mudlblM,  (,au- 
tanoB  i  /.  maiUlB,  wltb  tbelr  palpi  i  t. 
Ubtnm,  with  lU  palpf.     (OrlgbuL) 

SirLUTATlOH  TO  PLATS  Til. 

— CA<Ia<>ryiietaun.ip.;  a,Ia[Ta.aldeTle». 

InapUtatem)  b.dD.,bao1f  Tiew;  a^pupai 
4tBmale  moth^atnial  aleai  *,tlp  of 
pnpa  from  beneath  [  f,  bead  of  do.  fnim 
aide— enleri^  (OriKlnil.) 
.— RikodobimiwU-iiuncladulIlL):  >, beetle, 
donalilew,  abowing  markingii  6,  do., 
outline  aide    Tlew—esUrgiid.      (After 

SilBJ.) 

—PmptUa  Iif7u>*taaZe1Lt  a,  atalk.  ahowlDg 
workoflarrai  b, larva ;  a,  pupa :  d,a, 
moth  with  wlDga  expanded  and  at  reat 
—QBtnralalH,  I,  middle  Joint  of  Ibttb. 
donalTlaw ;  /,  do.,  aide  Tlew^  g,  it,  wlnge 
of  moth  abowlng  ntrtattoB  1 1,  head  of 
niaJo  with  moQUi-parta  dmnded;  J, 
maxlltaiy  palpna,  male;  jl.  do.,  hmale  i 
I.  labial  pelpna,  lemale  i  m,  baee  of  an. 
traina.  male,  dotted  lineal&dlcallngont' 
line  of  acalee.  .enlarged.     (OriKlnal.) 


EXPLANATION    TO  PLATES. 


Pw.  i.~lMflit/gma  fngiptrtat  (8m.  A  Abb.):  a, 
larva,  utunl  atu)  b,  hod  Aim  fKoti 
I  a  middle  Jalnt  (ram  abOTt;  il.da. 
from  ilde— mlarged.    (An«r  Riley.) 

Fio.  G.— ZopAvpina  Aivdwrda  .■  ■,  Dotli,  Bomial 
lorm;  b,  wlnga  of  TKicty  A'™  <  4  do. 
nfTaiistjBtMurii — natonlalie.  (After 
BileyTj 

EU'LAMTIOa  TD  FULtS  Till. 

na.  1.— ilnonb  traaa  Gneo.:  «,  (all-Knwn  Um 
at  nati  /  do.,  walktoei  ■'da  Tiawi  t, 
ooooon;  (  pupa,  aide  tIcw;  0|  moth 
irln^  mpanded ;  |^  do.i  irloga  olovod — 
mttma)  ^le;  a,  eirg.lap  view;  A, do., 
aid*  Tfew ;  a,  (onlptnn  of  aam^  hlRbl; 
magolfiad;  ir,  middle  JDiat  of  tarra,  top 
view  I  h,do.,aldeTlev!  i,  headoflKra 
froBBbora,/,  anal  Joint  oliama  from 
aborej  n,  tip  of  papa  from  abore^  n, 
do.,  from  aide— BDlarged.  (Orlgliial,) 

Tlo.  ^—apknBfiwnurtittiutiu  Horn:  Alarrag  b, 

pap«r  <■  beetle,  donaliiew;  Ada.,ant- 

llne.aktcTlev— natoralalzB.  (Oiit[lii«L) 

XXFLAKATIOR  TO  PUkt*  IX. 

Spraj/ing  muhint,  dnitd  /or  IM*  proltc- 

lOriglna].) 

no.  1 Uode  of  Mtaclimant  to  wagon. 

no.  B.— Skid  on  whloti  baml  naU. 

■1  tboalDg  aethm  of  pnaip. 


U»-iai.) 
Sin-tuxTion  to  Fliti  Z. 

Flo  1 Fhyleiuimut  jninctadil  (FatR'.)  i    1,  b,  ft,  ft. 

larrBfeediagi/,  flMWOn ;  <,  beatle— natn 
nl  alsai  a,*gg\  b, ncantlj  hatolwd  lar- 
Ta;  d^lta bead  from  banaalhj  a,lti  Jaw 
;,  meahei  of  ooODoni  &,pDpaj  t,  beetle, 
donal  lie*  i  j,  do.,  oatline,  aide  tIow  j  L 
ll«  tumui  m,  Iti  asteuui— anlatged. 
(Orixllia).) 

Fia.  3,—OnHHbiuwulgiiasilba:  a,larTa;  ft,  web  of 
■ame;  a,  ooooon;  d,  moth,  dark  apeol- 
meni  a,»lngof llghtlpeolmeIi!/,motli 
atreat-^tatnnJalie;  g,  egg,  entuKed, 
Datoral  tlae  ehown  at  alda.    (OrlglnALJ 

XiFLuunoH  TO  Put*  XJ. 

(OHgUiaL) 
Xola  mrgUiBa  n.  ap. :  a.  bend  ef  Dhlokm 
oorn  (hoirlng  ravage*  of  the  Inuot  i  ft, 
laiT^  aide  Ttev;  e,  do.,  back  Tlewj  d, 
cocoon !  «,  chryialEa;  /,  moUi-~natnnl 
aite  t  Si  middle  Joint  of  larra  from  aide  i 
k.matbi  i,  labial  palpni;  j.  maxillary 
palpua ;  t,  baaal  Joint  of  antenna  in  iJi 
il  wlnga ;  m,  do.,  lilnd 


zxFLuunos  io  pliti  xn. 

Fio.  1.— SiJiDtMi  omfjnra..  Larva  feeding  In  to- 
mato.   (AnerRiley.) 

Via.  3. — OtratcmiaBaftntQt.:  a,birTa;  fr,math, 
pate  or  normal  tOmii  t,  ftont  wlog  of 
dark  vaitetj— natural  aln.    (Original.) 


trUM  Riley:  a,  lam,  Tosto* 
*lewi  ft,  do.,  latalal  view ;  «,antanii>i  i. 
nandlblea ;    *,  anal  end,  ventnllj ;  /. 

Imago;  p, A.fri>ntajidhindTlngi flf  ex- 
oepbona]  indlTldnaJe;  i,  aborted  wing 
In  the  normal  fliea— all  relatlTilj  en- 
enlarged.     (OrlglD»L) 

ElPI-lKATIOK  TO  PUT!  Xlll. 

{OriglnaL) 
Sphiiut  tatalpa  Bolid. :  a,  egg-niM ;  fr. 
newly-hatched  larvBi  e,  a  larva  one- 
third  grown  {  d,  doml  view  of  one  of 
ilaJolDla;  (./,  A.  diOerently  mH-ked 
lanio;  ;,  doiaalfleworoneDftheJoiiita 
of/j  i,  do,  of*;  S,  pup«i  it  moth— 
natnral  alui  I,  egg  enlaritad- 

D  Flatb  ZIT. 


I>HM(a  potrumtOa  Valsh. 
(Oiigliial.) 

lateral  view  of  head  of  larva ; 
U,    oephallo  aapeot  of  lbs  Hme  i    it, 
right  caudal  aplracls. 
-Poi«ilnm. 
-Adnlt. 

£XFLA]>AI70II  T1 


gpltllai 


IB  ZV, 


(OrlglnBl,) 
».  L— AdoH. 
1.  1— Toitn]  aapeot  of  poparinin. 

a.  B.^-lAteral  aapect  of  papatinm. 

1.  i Taiana  of  protlinracls  leg  of  adnlt  male; 

4a,  tartal  appendage, 
ft.  ft. — Cephalle  apiracle. 
a.  (.—Lateral  aapect  ol  cephalic  end  of  larva. 


EXPLAHATIOK  TO  P1.ATI 

OroMpMte  aiMtBa  L 
(OrlgJnal.1 
— Larvaj  la,  head  of  a 


XTI. 


le,  oandal  ipltaele  of 


XlFLaNXTTON  TO  Fl.1T>  XTIL 

Afors  MrflaKt  a  a. 
(OtlgliuL) 
Fio.  1.— Leaf  of  Aatr  mftnm,  with  galli. 
Fio.  3.— Adult,  mate  I  Ea,  tibial  apura  and  bnabH 

of  the  *MDe  I  Sft,  olaapera  of  the  MX- 
Fio.  t Larva ;  Bo,  head  of  larva  1  tt,  caodal  tti 

FlQ.  1.— CouHiD  and  pap*  akin. 

BlTLlKATIOIC  TO  PLATR  Xvlll. 

OxtindiUUt. 

(OrlgUutL) 

Flo*.  I,  I,  B.— Larva,  papft,  and  adult  of  OifilBii' 


luKf. 


Fio.  4,  C— Papa  and  ad 


It  of  OtOwwia  ■anfulA'* 


EXPLANATION  TO  PLATES. 


KxruKATioa  TO  Puti  XIX 

I  1.    tVlR    villi 

iDinguibiwBti 
]«,  yevKK  fsmmla ;  U,  lo,  two  tIbi 
■plus  of  Ibmala  i  Id,  adult  femala  i  la, 
md  of  lu  tBbe,  villi  perTonlsd  pUtar 
V.ual  tDbenlsi  If,  ■pirulei  lA,  uuJ 

rfBC.     <OTtRlnBL) 

Fib,  I.— Chrtaria  loeea  (K«it):  3,  m*»  of  Ixi  bom 
twig,  nMnnJ  ilxei  So,  urns  eDlarged, 
vlth  iBMeti )  2b,  itc  tuba,  with  perfo- 
ntad  plaU  nt  extremity  ud  aplncls  U 
baa»;  34,  ■pfueuidtnbfmlflirbiGlibcan 
II;  td,  Dcaby  ■ppcndacuofuul  end  of 


body  I  Si,  uul  tabanle  j  !r,iMitof  huI 
ring )  If,  put  ef  frlnee  KbonI  uulrlng. 
(Origmd.) 

SXTLARATIOII  TO  PUTS  XX. 

— OorUrialsman.  ip.  1 1,  twig  witliiBauaa 
oflMiDMonl  ilw;  la,  alnitla  apednieD 
of  leDiAlo,  wilh  the  frcAtcr  pui  of  tho 
1h  dluolved  any ;  U,  uo  of  male ;  la, 
fnup  of  iplnnereta  of  female ;  Id,  anal 
taberole ;  It,  aplne ;  If,  part  of  fringe  of 
anal  tabercle ;  Iff,  lae  tabe.  with  parfto' 
rat^pUEo;  U,aplraale.    (OrlglDaL) 

— Ctrovteeua  q%enua  n.  ip.  i  ^  twig  of  oak, 
with  Inaecta,  natuial  alio ;  2a,  lao  of  adolt 
(kmale;  It,  aaoofyonngfemala!  !«,  por- 
tion of  ak  b  of  femala,  with  doable  porea , 
■pinea,  and  madnpoiifurra  plate* ;  3d, 
aao  of  mala;  ta.  nndnl  end  of  femaloi 
ths  anal  rlnR  and  hain  ahow  in  optloa) 
aeotlou.    (OitglmO.) 


ADDENDA. 

Page  ItT,—8lnBe  the  mattoronthlapage  WM  In  type.  I^nl  WaldnghBakaa,  at  Dnrrnqnnat,  enmliMd 
thatnaofD^jDVEjirDlalallaGrotaln  thaBrttlabMnMDmlnooinpariaan  with  OAOs  oryioallui.  Tho 
naallhllyjBatUlaa  onrnmarka,  and  tho  t«ro  Insoota  an  apeelfloally  Identical.  The  type  of  Diphiyx 
iaahnalawlth  the  labial  pilpl  btofcen  oS^  aod only  tlu  maxillary  palpl  remaining;  ao  that  the  ({anoa 
naU  «  BO  (nadaUoD  In  Datnre,  and  Ita  aatlior  mlatook  the  nuiillaiy  Ibr  labial  palpt. 

Pifdl] The  Cryptna  medttoDOduparaaLtla  on  Orambui  ni^ao^Uu  baa  bean  kindly  dalermlaad 

by  lb.  I.  T.  Cnaam  ai  O.  mitndut  Proranoher.  The  apeelmeaa  we  hare  rearad  ahow  no  other  dUbr. 
«MafroB  tka  type  (■  mate  of  wMob  we  have  reoelTed  from  M.  FroTancher)  than  that  tbo  yellov 
MkU^  atont  the  bead  ■»  raddlab— a  dlOareDea  IndDoed,  perhapa,  by  Iba  oyanlde  ef  polaaalom  wllk 
wUth  lb»I  were  killed. 
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refrained  from  patenting  hia  "bamboo  extension.'*  It  may,  therefore, 
be  attached  to  any  other  force-pump,  and  famished  with  any  other 
epnty-tip  than  those  mentioned  above,  if  it  is  found  desirable  to  do  so. 

LAO  DTSEGTS. 

It  is  nov  more  than  one  hundred  years  since  Oarteria  laooa,  the  Insect 
which  produces  the  lao  of  commerce,  vas  first  described.*  Since  Uiat 
time  many  articles  have  been  written  respecting  it.  Owing  to  the  im- 
portanoe  in  the  industrial  arts  of  shellac  and  the  lao  dyes,  ue  origin  of 
these  substances  is  discussed  in  nearly  all  of  the  larger  cyclopedias ;  and 
the  list  of  the  memoirs  on  this  subject  in  the  scientilio  journals  is  a  long 
one.  yotwithstaading  tliis,  an  exsminati<m  which  I  have  made  of  the 
matter  convinces  me  that  the  sobject  is  not  yet  well  understood. 

I  vaa  led  to  study  this  insect  by  the  fact  that  I  have  met  with  two 
other  species  of  Xiao  insects  which  are  as  yet  undescribed.  The  result 
of  this  study  shows  that  ^though  the  two  new  Lao  insects  are  Ameri- 
can iliey  are  congenerio  with  the  Asiatic  species. 

The  opportunity  of  comparing  three  species  of  this  important  genus 
has  enabled  me  to  make  some  interesting  observations,  but  owing  to 
lack  of  time  I  can  now  give  only  a  general  statement  of  the  results  of 
my  studies.  I  am  led  to  make  tiiis  statement  now,  as  the  knowledge  of 
the  fact  tliat  true  Lao  insects  occur  in  this  coonbry  may  prove  of  eco- 
nomio  importance. 

The  genus  Oarteria  was  established  by  aignorett  for  the  Lao  insect 
of  commerce.  The  two  undescribed  liSo  insects  agree  with  this  one  in 
the  fbllowing  character  t 

Oenns  OABIEBU.  Signoret. 

Body  of  the  adult  female  sao-like  in  form^th  no  legs,  and  imbedded 
in  a  mass  of  the  snbstance  known  as  lao.  The  caudal  end  of  the  body 
H  fontished  with  three  prominent  tubercles ;  one,  the  largest,  oonsists 
of  the  caudal  segment  of  the  body  and  is  terminated  by  the  anal  ring; 
each  of  tiie  others  bears  at  Its  distal  extremity  a  perforated  plate,  pre- 
somably  the  organ  through  which  the  lao  is  excreted;  near  uie  base  of 
each  of  the  lao  tubes  is  a  large  spiracle.  In  the  triangmar  space  inclosed 
by  the  three  tubercles  described  is  a  fourth  tubercle  which  bears  a  very 
prominent  spine-like  organ.  The  anal  ring  consists  of  several  plates, 
which  are  perforated  by  many  openings ;  the  anal  ring  bears  ten  hairs, 
uid  is  at  least  partially  Burrounded  by  a  series  of  toothed  plates  and 
epises. 

Cabtkkia  laooa  (kerr).    Plate  XIX,  Fig.  2,  2g. 
CocM*  Imm  Eetr.    Phil.  Trans.,  1781,  374. 
CtetMjiMU  F»br.    MkutlAM,  1787,  U,  310. 
Carter^  lacoa  (Kerr)  SignoMt.    Eetai,  1674,  lOL 

From  a  qnuitity  of  oommeroial  stick-lao  pundiased  in  New  Tork  1  ob- 
tained specimens  of  an  insect  which  I  have  no  doubt  is  the  Coooiw(  Oar- 
teria) Uuea  ot  authois.  From  these  specimens  the  following  desoription 
and  accompanying  figures  were  drawn. 

The  best  specimens  of  this  lao  is  in  Qie  form  of  an  incrustation  fh)m 
one-fonrtii  inch  to  three-eighths  inch  in  thickness  upon  small  twigs 

■  Jsmei  Kerr,  Fhiloaopliical  TranuattouL  1781,  3B4. 
t£nai,  1874,p.  101. 
UAO 
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glate  XIX,  Pig.  2).  This  iDcmstation  is  filled  with  elongated  cells. 
e  longer  axis  of  each  cell  is  at  right  angles  to  the  tivig,  and  in  each 
case  the  end  of  the  cell  next  the  twig  is  small,  while  the  outer  end  ia 
considerably  enlarged.  In  well-preserved  specimens  three  tobnlaropsD- 
iuga  may  be  seen  estendiiig  &om  the  outer  end  of  each  cell  thronghthe 
iucmstatiou  to  the  open  air,  and  in  each  cell  may  be  found  the  shriveled 
remains  of  an  insect,  which,  when  alive,  evidently  nearly  filled  the  cell 
cell  and  determined  its  form. 

By  soaking  the  insects  in  water  they  may  be  made  to  swell  ont^  and 
thus  the  natural  fonn  of  the  body  be  ascertained.  This  is  represented 
at  Fig.  2a.  The  cephalic  end  is  small,  and,  in  addition  to  moatt  parte  of 
the  form  characteristic  of  the  Gocddie,  is  fnmished  with  a  pair  of  fleshy 
appendages,  Fig.  2d,  The  body  enlarges  gradually  toward  the  candal 
end.  This  end  is  of  the  peculiar  form  described  above  in  the  character- 
ization of  the  genus.  In  a  word,  the  shape  of  the  body  is  that  of  a  jug 
with  three  necks  and  a  pointed  bottom,  the  cephalic  end  fbnnlng  the 
bottom.  Each  of  the  neck-Hke  prolongations  of  this  jng-shaped  body 
fits  into  one  of  the  three  tubular  openings  of  the  cell.  One  of  these 
openings  is  larger  than  the  others ;  this  is  the  one  occupied  by  the  anal 
tubercle. 

The  anal  tnbercle  consists  of  the  whole  of  the  la^t  segment  of  the  body, 
and  a  part  of  the  penultimate  segment.  Fig,  2e.  The  anal  ring  beturs 
ten  hairs  and  consists  of  several  plates.  Fig.  2f.  The  hairs  of  the  anal 
ring  are  spine-like.  Each  is  curved  outward  near  the  ndddle  of  its 
length,  and  each  oue  is  hollow  and  situated  over  a  large  opening  in  the 
plate  which  bears  it.  There  are  also  many  smaller  openings  distributed 
evenly  over  the  surface  of  the  plates. 

There  is  a  fiinge  of  notched  plat«s  and  spines  on  that  side  of  the  seg- 
ment which  is  toward  the  lao  tabes,  Figs.  2e  saA  2g.  I  have  been  nn- 
able  to  trace  any  tiachesB  extending  to  the  numerous  openings  with 
which  t^e  lac  tabes  are  furnished ;  bat  the  distal  extremity  of  each 
tubercle  contains  many  tubular  glands,  which  in  some  instances  I  have 
tntced  to  these  openings.  The  structure  Of  these  organs  is  rflpreseuted 
at  Fig.  2b. 

There  are  four  spiiacles,  a  large  one  at  the  base  of  each  of  the  lao 
tabwoles,  and  a  pair  of  smaller  ones  near  the  head-end  of  the  body. 
Evidently  the  air  must  have  free  aooess  to  the  cell,  else  these  spinKileB 
would  be  of  little  ase.  The  air  probably  entem  through  the  opening 
made  by  the  eandal  segment.  In  all  the  apeolmens  which  I  have  exam- 
ined, in  which  the  insect  was  unbroken,  t^e  lao  tubes  were  within  the 
corresponding  tubular  openings  of  the  cell,  bnt  in  no  instance  have  I 
found  the  an^  tubercle  in  the  third  opening.  In  each  case  it  had  been 
withdrawn  into  the  cell,  and  occupied  a  position  just  below  the  anal 
opening,  Fig.  2a.  This  withdrawn  may  be  due  to  the  shrinklng.of  the 
body  after  death ;  but  the  fact  that  it  is  alw^s  the  anal  tuberole  that 
is  withdrawn,  and  not  either  of  tJie  others,  indiootea  that  during  life 
tills  tubercle  cannot  be  permanently  fixed  in  its  opening.  The  with- 
drawal of  the  anal  tnberole  at  i&tervalB  would  admit  the  air  to  tbe  cell, 
and  thus  provide  for  respiration.  The  peculiar  bending  of  the  hairs  of 
the  anal  ring  is  such  as  would  faoilttate  the  pushing  of  tiie  anal  taberole 
into  the  opening  after  it  had  been  withdrawn. 

I  have  been  unable  to  ascertain  the  funotion  of  Uie  large  spine.  As 
theee  insects  are  viviparous  the  spine  oannot  be  an  ovipositor.  The 
oaly  author  who  I  fin^  makes  mention  of  it  is  Gemet,*  who  simply 

*  EinJgM  neb«r  Cocau  laooa  and  dMsen  Puaait«n,  Motlm^  1BS3. 


^EPCHrr  or  tbb  mmMtOAtnat.  Ill 

states  tiiat  there  exists  midway  between  the  Vi^rM  tnberoles  n  nuJL 
thickened  spine,  wbicb  appears  to  be  nothing  else  than  an  enlKrnd 
bristle  of  the  last,  or  next  to  the  last,  segment  of  the  abdomen.  He  alBO 
states  t^at  sometimes  there  are  two  of  these  spines,  and  fignres  a  femala 
with  two.    This  is  undoubtedly  an  error. 

The  fallest  account  which  has  been  published  respeoting  this  inoaot 
is  that  of  H.  J.  Carter,*  in  whose  honor  the  genus  wae  named.  MTi 
Carter's  memoir  is  a  very  important  one,  but  he  has  fell  into  some 
enors.  From  his  account  it  is  evident  t^at  the  insect,  like  nuuiy  otJiera 
of  the  Goccids,  excretes  considerable  masses  of  apparently  wooly  mat- 
ter. This  matter  is  probably  excreted  by  spinnerets  upon  each  of  t^ 
three  caudal  tnbercles,  and  projects  &om  each  of  the  tluree  openings  in 
the  celL  The  remains  of  these  threads  of  excretion  may  Bometimos  be 
seen  in  the  stick-lac  as  it  reaches  ns,  but  the  gi^ter  part  of  them  aie 
brushed  or  blown  away.  Garter  bebeved  these  threads  to  be  external 
trachete,and  be  figured  internal  tracheie  communicating  with  them.  £te 
even  represents  "  tufts  of  trachefe"  projectiug  &om  uie  anus.  He  ^ 
pean  to  have  overlooked  entirely  the  true  spiracles,  and  believed  ma 
paired  tubercles  to  be  simply  for  respiration.  Ko  mention  is  nude  <tf 
the  spine,  and  in  the  description  of  the  male  the  caudal  threMjt^  e^ 
cietioa  are  spoken  of  as  tzaches.  -  .."S^ 

Oastbsu.  LATtRH^,  n.  sp.    (Plate  XX,  Figs.  l-U.) 

The  OreoBote  plant  [Larrea  nemeami)  la  a  shrub  growing,  from  4  to  6 
feet  high,  Tei7  abundantly  in  certain  regions  in  the  sonthwesteni  yor- 
don  of  tne  United  States  and  in  Mexico.  It  is  said  to  form — 
*  dmtB  and  ^Diort  ImpMuible  aenib,  putienlarly  on  the  borden  of  the  Oolnado 
dtaert,  where  its  JaxnriMit  grawtb  pate  *  atop  to  the  driAiuK  uuid.  It  1b  «  nre  •ign 
of  ■  ateiile  eoil,  for  wheierer  it  flotmBhee  little  else  oan  be  fooccl,  aud  ftlthoagh  it 
dvee  the  toene^  a  beaintifnl,  verdant  appearance,  its  strong,  oreoeote-like  odor  leo- 
oerait  soreptUsive  thatno  aniinal  wiUtonoh  it.  MoreoTer,  asit  oansoaieeljbeinade 
to  bam,  it  IS  DselcM  even  for  the  pntpose  of  fMl.  The  resinom  matter  t«  wUoh  the 
odor  Is  dns  abounds  in  all  parts  of  the  plant.  The  Pimoa  Indians  oolleot  and  finrm  It 
into  balls,  which  they  kick  before  them  as  they  Jonmey  liomone  point  to  tlie  other  of 
their  tralLt 

THaa  extract  givesj  in  a  few  words,  what  was  until  recently  the  ao- 
cepted  belief  respeetmg  Americui  lac  Bnt  in  April,  1880,  Mr.  J.  Id. 
StiUman  presented  to  l£e  Oalifomia  Academy  of  Sciences}  a  veiy  able 
and  important  paper  on  this  subject,  in  which  he  showed  that  the 
so-called  resinona  exudation  of  the  oreosote  plant  was  apparently  i^nti* 
eal  with  the  gum-Iao  finmi  India.  Mr.  Stillman  also  gave  very  cogent 
chemical  and  physical  reasons  for  believing  that  in  e^sit  case  Uie  lao  is 
excreted  by  the  inaects  found  in  it  instead  of  being  simply  an  exuda- 
tioa  at  the  plant  caused  by  the  pnnctares  of  these  insects,  as  is  stated 
in  neuly  all  of  the  writings  on  the  subject  The  presence  of  the  large 
and  complioated  excreting  organs,  which  I  have  termed  lac  tubes  m 
each  <rf  t^e  BpedcB  deecribed  m  this  paper,  conflrme  this  conclnslon. 

A  study  of  the  insect  which  produces  the  American  lac  shows  that  it 
is  specifically  distinct  ftom  Oarteria  lacca.  I  therefore  propose  the  name 
C.  lamm  for  it.  In  all  the  speobnens  vliich  I  have  seen,  the  incrusta- 
tion of  lao  is  not  as  thick  as  that  produced  by  0.  loooo,  being  rarely 
more  than  one-eighth  of  an  inch  in  thickness.   And  the  masses  excreted 

'AnnalssndUi^aEineof  Katntal  History,  1861,  p.p  1-10.  J 

tA.  Bmith,  in  the  Treamry  of  Botany. 
(Bee  AmeriDan  Naturalist,  ToL  XIV,  p.  783. 
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by  the  different  indindaalB  are  not  crowded  together  bo  compactly  u 
in  the  Indian  species,  but  preservo  a  more  or  leas  globular  form.  (See 
Plate  XX,  Fig.  1.)  In  the  case  of  isolated  masses  tliere  is  ft  tendency 
to  a  six-lobed  condition. 

This  species  is  the  smallest  of  the  three  known  Lac  insecta,  the  adnlt 
female  being  but  little  more  than  S""  (.OS  inch)  in  diameter.  The  body 
is  nearly  globular  in  outline,  with,  however,  promment  lac  tubes  and 
tmal  tubercle.  The  caudal  spiracles  are  also  prominent.  Fig.  la  rep- 
results  an  indivldaal  from  which  the  greater  part  of  the  lao  has  been 
dissolved.  A  specimen  treated  in  this  way  served  to  show  the  general 
form  of  the  body.  The  structure  of  the  different  organs  was  stndied 
upon  specimens  which  had  been  boiled  in  caustic  potash,  and  from 
which  in  this  way  all  ,tbe  excretion  had  been  removed.  Fig.  Id  repie- 
seniB  the  anal  tuberole  with  the  anal  riug  and  fringe.  Fig,  1/  shovs 
a  part  of  the  fringe  enlarged.  One  of  the  lac  tubes  with  its  perfor- 
ated plate  is  represented  at  Fig,  Ig,  the  corresponding  spiracle  at  Fig. 
Ifc,  and  the  spine  at  Fig  le.  Scattered  over  the  surface  of  the  body  are 
groups  of  organs  which  appear  like  the  compound  spinnerets  of  the 
DiaspiniB.  One  of  these  groups  is  represented  at  Fig.  Ic.  The  male  of 
this  species  was  fonnd,  but  in  too  mutilated  condition  for  detailed  de- 
scription. A  s^velled  balsam-mounted  specimen  showed  the  body, 
including  the  style,  to  be  l*""  (Vt  inch)  in  length.  The  length  of  the 
style  is  two-sevenths  of  the  whole  length  of  the  body.  On  each  side  of 
the  style  there  is  a  pair  of  hairs  which  resemble  those  of  Bkixoeoceai 
aramtwria.  (See  Agricultural  Beport,  1880,  Plate  X,  Fig.  lb.)  The  an- 
tennie  and  wings  are  normal.  The  eac  of  the  male  is  egg-shaped.  Only 
empty  ones  were  observed,  each  of  which  had  an  opening  at  one  end 
from  which  the  male  doubtless  emerged  (Fig.  Id).  The  sac  is  about 
Uf^  (.06  inch]  in  length.    They  occur  in  masses. 

Oabtbbu.  MEXiOANi.,  n.  8p.    (Plate  XIX,  Figs.  1-U. 

On  looking  over  the  ooUeotion  of  coccids  in  the  Museum  of  Oompaia- 
tive  Zoology,  which  Dr.  Hagen  kindly  placed  at  my  disposal,  I  found  a. 
twig  of  Mimosa  &om  Tampico,  Mez.,  which  bore  a  number  of  globular 
or  more  or  less  stellate  masses  of  what  proved  ou  fiirther  examination 
to  be  lac.  Sach  of  these  masses  contained  an  insect.  This  insect 
proves  to  belong  to  the  same  genus  as  the  two  Lao  insects  already  de- 
scribed, but  is  speciHeally  distinct  from  either. 

As  the  specimen  which  I  have  is  a  very  small  twig,  which  bore  only 
about  fifteen  insectSj  it  may  not  represent  well  the  usual  appearance  of 
this  lac.  Ou  this  twig  the  lumps  of  lac  excreted  by  the  individual  msects 
occur  singly  or  are  but  slightly  massed.  Each  lump  is  six-lobed  at  its 
base;  this  is  more  marked  in  the  case  of  the  immaturo  speoimens  tbtui 
withtheodults  (Plate XIX, Fig.  1).  Thisstellateformof  thelnmpof  la<j 
is  due  to  a  similar  form  of  the  IxMly  of  the  insect  which  excretes  it  Fi^. 
la  represents  an  immature  female  seen  from  above,  which  is  approxi- 
mately from  the  candal  end.  The  natural  attitude  of  the  insect  is,  like 
that  of  the  other  Lac  insects,  with  its  cephalic  end  next  to  the  plant  and 
the  caudal  end  fiirchest  from  it  Tbe  specimen  from  which  the  flgnre 
was  drawn  had  been  boiled  in  caustic  potash,  and  thus  rendered  truis- 
parent.  The  mouth-parts  and  antemife  are  represented  as  shoviofr 
through  tbe  body ;  the  other  organs  figured  are  on  the  oaodo-doreul 
surface  of  the  body.  The  anal  tubercle  and  tbe  spine  are  well  devel- 
oped. The  perforated  plates,  the  openings  of  tbe  lac  glands,  aie  also 
well  developed,  but  are  sessile.  This  is  the  most  obvious  differatcA 
between  this  stage  and  the  adult.    Closely  associated  with  eaoh  peri))- 
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rated  plate  is  a  large  8i>lracle;  these  being  on  the  sides  of  the  bod^ore 
shown  only  in  profile. 

The  fonn  of  the  body  of  an  adult  female  is  represented  at  Fig.  Id. 
Ill  thia  stage  the  lac  tubes  are  well  developed,  as  shown  in  the  figure. 
The  extremity  of  a  single  lac  tube,  with  its  perforated  plate,  is  repre- 
sented at  Fig.  le.  Four  spiracles  are  present,  one  on  each  side  of  the 
body  laterad  of  the  anal  tobercle,  and  a  pair  near  the  mouth-parts  (Fig. 
1  ^.  One  of  the  candal  spiracles  is  represented  at  Fig.  Ig.  As  in  the 
otiier  species  of  this  genos,  the  opening  of  the  spiracle  is  snrroanded  in 
each  case  with  a  number  of  spinnerets.  The  anal  ring  (Fig.  lA)  oon- 
Bists  of  fonr  plat«8,  two  of  which  bear  three  spines  each,  and  two  tro 
spines  each.  Sorroonding  the  anal  ring  is  a  pair  of  omtinous  pieces 
forming  a  ring.  This  second  ring  I  have  obsMved  in  many  genera  of 
this  family,  and  I  believe  the  nnmber  and  shape  of  the  plates  of  wbidi 
it  is  composed  will  be  (bond  to  afford  generic  characters.  These  two 
rings  are  partially  soiroanded  b;  »  fiinge  of  plates  and  teeth  (Fig  1/]. 

A  HEW  WAX  INSEOT. 

In  the  old  collection  of  the  Department  of  Agriculture  I  fonnd  several 
twigs  of  oak  bearing  large  masses  of  bright,  yellow,  and  nearly  spheri- 
cs^ eac-lilEe  bodies  which  appear  to  be  lu-gely  composed  of  wax,  Fach 
of  the  sac-like  bodies  contained  the  shriveled  remains  of  an  insect 
which  evidently  excreted  it,  and  which  proves  to  belong  to  an  unde- 
scribed  genas  of  the  Cocoma.  The  twigs  of  oak  belong  to  two  epecies, 
native  of  Arizona,  Querotu  obUmg^Ua  and  Querciu  imdulata,  variety 
Wrightii.  I  have  aUo  specimens  of  Ota  same  Insect  from  the  Mnseam 
of  Comparative  Zoology  infesting  what  is  probably  Qveroua  agr^foUa, 
and  which  were  collected  in  Oalifomia  by  Osten  Sacken. 

Judging  from  the  specimens  before  me,  this  insect  occurs  in  snffl- 
cienUy  great  numbers  to  be  of  economic  importance  if  the  excretion 
can  be  utilized  as  is  the  excretion  of  an  allied  insect  which  produces  the 
traewhite  wax  of  commerce.  The  matter  is  now  being  investigated  by 
the  chemist  of  the  Coro^  University  Experiment  Station,  and  will 
probably  be  discussed  in  the  next  report  of  that  institution. 

I  submit  the  following  characterization  of  the  genns  to  which  this 
insect  belongs : 

OESOCOCOns,  new  genos. 

Adult  female  apodusj  body  covered  with  a  layer  of  waxy  excretion, 
which  fornis  a  continaoos  sheet,  not  composed  of  a  number  of  plates 
more  or  less  closely  united,  as  in  Oeroplastes.  The  excretion  forma  a 
complete  sac  about  the  body  of  the  insect  At  the  caudal  end  of  this 
eac  there  is  an  opening;  and  on  the  dorsal  part  near  the  center  the 
larval  skin  is  imbedded  but  plainly  visible.  The  adult  female  is  pro- 
viilc<l  with  spinnerets  of  two  kinds, which  maybe  designated  as  double 
pores,  and  simple  pores,  respectively.  Anal  segment  with  tiie  two 
caudal  lobes  characteristio  of  the  Goccinee :  anal  ring  with  eight  spines ; 
anal  plate  of  a  single  piece,  and  situated  dorso-candad  of  anal  ring. 
Mentnm  of  two  segments. 
CEKocoocnB  Qmsctrs,  n,  sp,    (Plato  XX,  Figs.  %-2e.) 

Sae  of  /smolfl.— The  sac  in  which  the  body  is  inolosed  is  bright  yellow 
in  color,  elliptical  in  outline,  very  convex  above.  The  latonl  margin 
bears  a  row  of  taberoles  which  evidently  correspond  to  tiie  segments  of 
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the  body.  Length  6"  (.24  Inch),  widtlL  ff—  (.3  inch).  Usually  Ui<m 
sacs  are  more  or  less  massed  around  the  twig.     (Plate  XX,  Pig.  2.) 

Tlte  rorm  of  the  sac  of  the  immataro  female  is  repreBent«d  hj  Pig.  '2b. 
The  larval  skin  occupies  tha  center  of  the  dorsal  snr&oe,  wid  tiie  ex- 
cretion forms  a  thick  ring  around  this  skin. 

Fmiale. — The  bod;  of  the  female  is  elliptical  in  outline,  with  neitbn 
legs  nor  antennte.  The  oaadal  end  oi  the  body  is  terminated  by  tvo 
prominent  lobes  (Fig.  2e),  each  of  whldi  bears  a  long  terminal  bristle 
and  several  shorter  ones.  The  aaal  ring  is  sitaated  in  a  deep  depres- 
sion, from  which  the  siiines  of  the  ring  hardly  project.  This  is  i«pre- 
sented  in  optical  section  in  Fig.  3«.  Dorso-oandad  of  the  anal  rio^, 
near  the  opening  of  tiie  depression  is  which  this  ring  is  situated,  is  tbe 
anal  plate.  The  edge  of  it  is  represented  as  a  line  extending  from  tiie 
base  of  one  lobe  to  ^e  other  In  Fig.  2s.  Scattered  over  the  snrikoe  of 
the  body  are  a  large  nainber  of  paii«d  pores.  These  are  represented  in 
Figs.  2«  and  2c,  A  few  single  pores  occur  also.  Keer  the  caodal  end 
of  the  body  there  are  sert^  round  bodies,  which  I  have  termed  tbe 
madreporiform  bodies  (Fig.  2«]. 

8ae  of  mole. — The  sao  of  the  male  is  ov^  with  an  opening  at  one  end 
fiwn  which  the  maleemerged  (Fig.  ad).    iJie mole  was  not  obseired. 

liTOTB  OK  THB  STBUOTUSB  OF  MSALT  BUOS. 

In  Dae^lopivg,  and  {urestimably  in  other  genera  of  tbe  Goceinci,  tlie 
opening  of  the  oviduct  is  distiDct  from  that  of  the  posteriw  ead  of  the 
alimentary  canal,  being  on  the  ventral  side  between  the  sixth  and  sevuith 
abdominal  segments.  I  have  watched  a  fbmale  during  the  act  of  oviposit- 
iBg,  so  there  ia  no  'doubt  respeotiDg  this  matter.  Oonsaqoratly  the  ex- 
pression ano-gaintai  ring,  which  has  been  applied  by  aatlKws  to  the  ring 
ot  hairs  uid  spinnerets  at  tlie  oaadal  end  of  the  body,  is  not  correct. 
The  term  anal  ring  is  tbe  appnqwiate  <me. 

We  have  also  observed  In  I)a<%Iop{itf  a  pair  of  openings  on  the  dorsal 
ride  of  the  sixth  abdominal  segment,  which  are  evidently  bomologoiu 
with  the  honey  tnbee  of  the  Aphididie.  A  female  mealy-bng  was  gently 
rabbed  near  the  caudal  end  of  tlie  body^  when  suddenly  there  appearBd 
two  drops  of  a  elear  finid,  resunbling  m  appearance  the  boDey-dew  of 
plant-lice.  This  experiment  was  repeated  many  times  and  with  maoy 
specimens.  Mr.  Pergande  assures  me  that  he  has  observed  a  simiUi 
'  excretion  from  a  pair  of  openings  on  tbe  cephalic  margin  of  the  Bnt 
thoracic  segment  also. 
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REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 
AND  GROUNDS. 


Sir:  I  hare  tlie  honor  to  sabmit  tlie  following  ;iote8  on  matters  per- 
tadniag  to  tlie  dotiea  and  objects  of  this  diTiston : 

THBIPB  ON  OBAPXS. 

FoTSereral  yean  the  foreign  grape  tIdbb  under  glass  have  been  seTerel; 
{qjniedbythrips.  All  efforts  and  expedients  to  eradicate  than  have  been 
bnt  putially  effeotiTe.  Dntjng  the  early  part  of  the  growing  seasoa 
the  insects  ooald  be  kept  in  cbeob,  either  by  fiiinigaCioDB  with  tobacco, 
syringing  with  water  in  which  tobaiooo  had  been  steeped,  or  spraying  the 
foliage  with  a  weak  solntion  of  quassia  chips;  bat  when  the  firait  ap- 
proached maturing,  or  rather  when  it  commenced  t«  color,  these  appli- 
cations had  to  be  discontinned,  so  that  the  fnUt  wonld  not  be  rendered 
nnSt  for  nse;  then  the  insects  woold  increase  rapidly  and  injure  the 
foliage  80  that  the  fmit  became  comparatively  worthless.  Farther  than 
this,  the  annaal  destraction  of  the  foliage  before  the  growth  was  ma- 
tor^  was  gradually  weakening  the  plants,  so  that  their  utter  destruction 
was  only  a  question  of  time  unless  some  means  could  be  adopted  to 
annihilate  the  insects. 

This  means  has  been  adopted.  It  consists  simply  in  covering  the 
floor  of  the  house  with  tobacco-stems,  the  refuse  of  cigar  manufactories  j 
^is  malching  proves  qoite  effectnal,  as,  since  the  application  was  made, 
no  tUrips  have  been  seen,  and,  although  the  insects  had  spread  con- 
^derably  before  the  tobacco-stems  were  used,  they  rapidly  disappeared 
after  the  application. 

It  is  perhaps  worthy  of  remark  that,  since  using  the  tobacco  mnlch- 
ing,  no  sign  of  mUdew  has  been  observed  on  the  grapes.  Of  course  it 
is  known  that  mildew  may  be  avoided  by  strict  attention  to  ventilation, 
but  in  the  early  part  of  the  season,  when  the  ventilators  have  to  be 
dosed  at  night  and  opened  dnring  the  morning,  it  is  not  always  practi- 
cable to  prevent  cold  currents  of  air  from  striking  some  portion  of  the 
foliage,  a  circumstance  which  will  induce  fbngns  growths  on  the  leaves ; 
not  the  slightest  indication  of  mildew  has  been  observed  since  the 
tobacco-stems  were  sprinkled  over  the  floor. 

Letters  are  frequently  referred  to  this  Divisioa  containing  inquiries 
ngarding  the  adaptability  of  varioas  tropical  and  semi-tropical  plants 
for  coltivation  in  Soathem  Florida  and  in  Soathem  California.  Many 
of  tiie  plants  about  which  information  is  sought  are  probably  too  trop- 
ical in  their  nature  to  succeed  well  in  any  part  of  the  United  States, 
but,  when  we  take  into  consideration  the  almost  tropical  character  of 
the  indigenous  vegetation  of  Southern  Florida,  it  may  not  l>e  well  to 
pnmoance  too  decidedly,  in  advance  of  practical  tests,  in  reganl  to  the 
aoccessfol  coltore  of  any  tropictd  product. 
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The  following  notes  on  some  of  the  plants  which  have  been  the  rab- 
Jects  of  special  inqairy  are  sobmitted  as  infonnation  to  those  who  are 
interested  in  them,  and  also  as  they  may  be  avfdlable  for  fntnre  reference : 

The  TAUAunrD  tbbb  {Tamarindai  indiea). 

This  plant  is  a  native  of  the  East  and  West  Indies,  Arabia,  and  Egypt 
In  genmil  appearanoe  it  somewhat  resembles  the  yellow-locust  tree,  bat 
the  branches  are  more  of  a  spreading  character;  its  pinnate  leaves  lue 
sensitiTe  to  cold,  closing  np  like  the  well-known  sensitive  plant  of  the 
gardens.  It  is  sometimes  cultivated  in  warm  conservatories,  where  it 
frequently  produces  its  fragrant  flowers  and  occasionally  ripens  its  finit 

There  are  two  very  distinct  varieties  of  the  tamarind ;  the  kind  indi- 
genous in  the  East  ]^dies  has  larger  &nits  than  that  cultivated  in  the 
West  Indies.  The  East  India  tamarind  fniit  is  from  4  to  6  inches  iu 
length,  and  consists  of  a  brown,  brittle  shell,  containing  from  6  to  10 
seeds  enveloped  iu  a  soft,  acid  pulp,  the  wffole  being  held  together  hy  a 
thin  membranous  covering.  They  are  darker  in  color,  and  have  a  Iwger 
and  sweeter  pulp  than  the  West  Indian  varie^  and  oan  be  preserved 
without  any  addition  of  sugar  or  simp.  The  west  India  tamarind  has 
pods  from  2  to  4  inches  in  length,  containing  from  2  to  4  seeds  in  enoh.  The 
outer  pericarp,  or  shell,  having  been  removed,  they  are  placed  in  casks 
in  layers  with  sugar ;  when  peeked,  tiie  interstices  are  filled  by  pouring 
boiling  sirup  into  the  cask,  which  is  closed  up  after  the  contents  have 
cooled. 

The  West  India  variety  is  considered  to  be  hardier  than  that  culti- 
vated in  the  East,  but  the  frruit  is  not  so  highly  prized.  But  none  of 
them  will  grow  in  climates  where  fi-osts  occnr. 

The  OHEBisoTEiS  (Anona  cftmmolta). 

The  Oberlmoyer  or  soft-fraited  custard  apple  is  a  medinm  sized  tree, 
a  native  of  Peru,  STew  Grenada,  and  other  parts  of  South  America.  It 
is  cultivated  to  some  extent  in  these  and  other  tropical  regions  for  tlie 
sake  of  its  fruita.  which  are  highly  esteemed  by  the  natives  of  those 
conntries.  The  frnit  is  large,  from  2  to  4  pounds  in  weight.  The  fleeh 
is  awee^  slightly  fragrant,  and  about  the  consistency  of  a  custard, 

Thb  BWSST  bop  {Anona  iquammoaa). 

ThlH  txee  ia  cultivated  both  in  the  East  and  West  Indies  for  the  sake 
of  its  fruit,  which  is  called  the  Sweet  sop.  It  Is  an  egg-shaped,  flesby 
fMt,  covered  with  a  thin  tubercular  coat;  it  has  a  thick  rind  which  in- 
dloses  a  soft,  sweet  pulp  of  a  peculiar  flavor,  not  much  relished  by  those 
unaooustomed  to  its  use,  but  it  is  highly  esteemed  by  the  natives. 

The  leaves  of  the  tree  have  a  disagreeable  odor,  and  the  seeds  con- 
tain an  acrid  principle  which  is  fatal  to  insects;  and  a  powder  maOe 
frxmt  the  seeds  is  used  for  the  destruction  of  insects  on  animals. 

The  BtrUiOOK's  hbabt  afplbi  (Anona  retimttata)  and  the  AI.LIOA- 
!roB  AFFX^B  (Antma  paluttria)  are  sometimes  mentioned  among  fmits 
worthy  ot  cnltnre,  but  compared  with  oor  cultivated  fruits  &ey  i^ 
unworthy  of  notice. 

BBOUELIA  STLTESTBIS  AIO)  BROMELIA  EABA.TAS. 

These  plants  belong  to  the  pineapple  family,  and  contain  a  fine,  tonjili 
fiber  in  tiieir  leavesj  which  is  known  in  the  West  Indies  as  silkgnss;  in 
(Jentral  America  it  is  known  as  pita,  and  in  Mexico  as  istle,  and  somo- 
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tunes  as  ixtle  fiber.  The  ailky  fibers  are  beld  togetlter  by  jcniomy  matter 
vhich  is  capable  of  beiug  diasolved,  after  whicli  the  fibers  are  easily  sep- 
arated. Tlie  primitive  mode  of  preparing  this  fiber  is  by  steeping,  beat- 
ing,  and  scraping  the  leaf  in  a  greeii  state.  After  the  removal  of  the 
glntinous  matter  it  is  combed  ont  and  robbed  by  hand  uutil  the  fibers  are 
separated.  When  the  plant  is  yonng  the  fibers  are  fine  and  white:  in 
older  plants  it  is  longer  and  coarser.  The  broken  leaves  are  worked 
into  a  good  paper  fiber.  The  fiber  from  these  plants  is  known  in  British 
Guiana  as  corawa  fiber. 

The  Bromelias  are  short-Btemmed  plants,  having  a  densely  packed 
head  of  stiff  leaves  which  are  from  3  to  6  feet  in  length  and  2  to  3 
inches  in  width.  They  are  sometimea  used  for  hedges,  for  which  they 
are  well  adapted.  They  are  oaItivat«d  in  a  manner  similar  to  that 
adopted  with  pineapples  in  Florida,  and  are  propagated  majnly  from 
off-seta  or  suckers  firom  the  stem. 

The  PAEAOTTAT  tea  TBEK  {Ilex  paraguayensii). 

This  is  a  large  growing  tree,  a  native  of  Sooth  America,  where  its 
leaves  are  collected  and  used  in  infiision  as  an  artide  of  food,  nnder  the 
name  of  mat6.  ■ 

In  rich  soils  the  tree  will  reach  to  a  height  of  f^m  70  to  90  feet;  Irom 
the  accoonts  of  some  it  is  said  to  be  confined  to  mountain  slopes,  never 
appearing  on  table-lands  nor  on  the  brood  plains  which  skirt  the  river  beds, 
while  otlierB  mention  that  the  tree  is  plentiful  in  all  the  moist  valleys 
that  branch  ont  of  the  extensive  chain  of  monntains  that  divide  tbe 
waters  of  the  Parana  and  Paraguay  Kivers.  It  is  well  nnderstAod,  how- 
ever, that  the  leaves  of  various  species  of  Bee  are  collected  in  comuion 
by  the  natives,  and  that  the  trees  are  found  over  a  widely-extended  range 
of  coantn  and  in  a-div^sity  of  soils  and  situations. 

The  "Serra  de  Polnwira"  of  the  Braiilians  is  produced  fTOm  different 
species  of  Ilex  which  grow  on  the  banks  of  the  river  Urugnay,  and  the 
leaves  are  considered  to  be  equal  in  valne  as  a  beverage  to  that  of  the 
mati  or  kerva  yerba  of  Paraguay. 

The  tea  as  prepared  in  Brazil  is  a  mixture  of  the  leaves  of  two  very 
distinct  species,  &e  Ilex  gigantea,  which  has  large  leaves  and  yields  the 
article  known  as  herva  mataa,  or  nuld  mat^,  and  the  Ilex  HumboUUiana, 
yielding  herva  bravo,  or  wild  mat& 

The  Herva  de  Patmeira  is  considered  equal  to  best  Paraguay  tea;  the 
mwfa  and  brava  are  considered  inferior,  although  when  mixed  in  cer- 
tain pToporttons  a  mat4  equal  to  the  genuine  Paraguay  yerba  is  pro- 
dnced. 

For  the  iffeparation  of  ma.t6  proper  the  leaves  are  dried,  or  rather 
roasted,  in  cast-iron  pans  set  in  brickwork  and  heated  by  fires  under- 
neathj  when  the  leaves  aresufSdently  heated  they  are  ponnded  in  stamp- 
ing-mdls  worked  by  water  or  steam  power  nntil  reduced  to  powder,  and 
then  packed  in  bags  by  means  of  presses. 

There  are  three  qualities  or  sorts  of  yerba  known  in  the  South  Amer- 
ican markets.  The  best  is  said  to  be  prepared  from  the  young  leaves 
wlieo  they  are  about  half  expanded  from  the  bud,  called  caa-cuyt;  the 
second  consists  of  the  fnll-grown  leaves,  carefully  picked  and  separated 
from  twigs,  and  frequently  the  midrib  and  veins  of  the  leaves  are  re- 
moved; ttiia  is  c^mI  caa-mira;  the  third  is  the  caa-ffuaza,  or  Yerva 
do  Palos,  made  ftom  older  leaves,  carelessly  broken  np  with  the  small 
hranchcH  and  leaf-stalks,  all  of  whicli  undergo  the  roasting  and  pooiid- 
iug  process  together. 
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The  leaves  are  also  collected  and  dried  in  a  eimilBr  manner  to  tbat 
adopted  in  tlie  preparation  of  Gliinese  tea.  This  is  called  matd  in  leaf, 
and  is  prepared  for  use  by  infusion  and  taken  vith  milk  and  sngar  tbe 
same  as  ordinary  tea.  Mat^  in  powder  is  also  prepared  by  infusion,  by 
putting  into  a  small  vessel  about  an  ounce  of  the  powder  and  pouring 
boiling  water  over  it;  as  the  fine  dust  does  not  fall  to  the  bottom  but 
remains  suspended  in  the  water,  the  mat^  is  taken  by  means  of  a 
sucker,  that  is,  a  tube  torminating  in  a  small  hoUow  ball,  pierced  with 
very  fine  holes. 

Mat4  oontains  theine,  the  same  active  principle  as  tea  and  coffee,  but 
it  is  not  possessed  of  their  volatile  and  empyrenmatio  oils;  it  contains 
less  essential  oil,  and  is  therefore  not  ao  exciting  as  coffee  or  tea ;  it  con- 
tfuns  more  resin  than  coffee,  leas  than  tea;  it  is  therefore  more  diuiettc 
than  coffee,  and  is  as  stirualating  as  tea.  Chemical  analyses  show  that 
it  contains  nearly  doable  the  quantity  of  theine  that  the  same  weight 
of  grains  of  coffee  contains,  and  about  the  same  quantity  as  tea  leaver 
The  Brazilians  recommend  mat6  as  a  nourishing,  warm,  aromatic,  Btim- 
nlating  diuretic  and  very  cheap  beverage;  its  extreme  cheapness  is  a 
goanutee  of  it«  genniueneas,  as  it  is  not  worth  adulterating. 

Tbe  trees  furnishing  these  leaves  are  not  known  to  be  cultivated  any- 
where. Tbe  natural  forests  seem  to  be  able,  so  far,  to  supply  the  con- 
Camptive  demands.  The  Department  has  hadrepeated  inquiries  ngaiA- 
ing  the  best  climatic  conditions  for  the  culture  of  the  plants,  and  faov 
ptant«  may  be  obtained ;  to  the  former  inquiry,  it  wonld  seem  to  require 
a  strictly  tropical  climate,  and  as  to  propagation,  no  satisfkotory  infor- 
mation has  been  obtained. 

The  chocolatb-plaki  [Tkwbrona  oaeao). 

This  is  a  small  tree,  reaching  from  IS  to  20  feet  in  height,  a  native  of 
tn^ical  America,  where  it  is  ooltivated  to  a  large  extent  for  the  sake  of 
its  fhiits,  which  contain  the  seeds  called  oacao-seeds.  It  Is  also  culti- 
vated in  some  of  the  West  Indk  Islands  and  in  other  tropical  ooonttiee. 

Young  plants  are  raised  from  seeds  which  are  sown  in  norseiy  rom, 
and  transplanted  when  two  years  old.  Bieh  bottMo-lands  are  preferred 
for  starting  a  plantation ;  the  plants  are  placed  about  15  feet  apart  and 
shaded  by  bananas  and  similar  fast-growing  plants.  They  come  well 
into  bearing  when  five  or  six  years  old,  and  in  w^  managed  planta- 
tions receive  careful  culture  so  as  to  thoroughly  repress  all  otber 
growths.  It  is  said  that  there  are  seveial  varieties  in  cultivation,  some 
being  better  fitted  for  hilly  situations,  but  the  best  seeds  are  from  plana 
growing  in  rich,  low-lying  lands.  It  is  probable  that  some  of  tba  hardief 
varieties  would  flourish  in  tbe  warmer  portions  of  tbe  Sonthem  States, 
but  it  may  be  doubted  as  proving  a  profitable  culture. 

The  fruits  of  the  cacao  very  much  resemble  small  cucnmbers;  tbe; 
vaiy  in  length  &om  6  to  10  inches  and  from  3  to  6  inches  in  widtA.  Eacli 
fruit  contains  f^m  50  to  100  seeds,  imbedded  in  pulp;  tiiese  seeds  fpr< 
nish  the  cacao  of  commerce. 

The  fruits  remain  green  ontil  within  a  short  tame  of  ripening;  after 
wards  they  rapidly  change  to  a  yellow  color,  when  they  are  ready  to  le 
gathered.  Ab  they  become  diy  the  outride  pod  shrivels  and  chaiig:es 
to  a  browu  color;  they  are  then  split  open,  the  seeds  taken  out,  cleaned 
from  the  pulpy  matter  adhering  to  them,  and  subjectetl  to  a  process  of 
fermentation  for  several  days,  which  improves  their  color;  tJieyaretlico 
dried  in  the  sun  for  some  time,  and  afterwards  packed  for  shipping. 
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This  sabstanee  is  jvodaced  by  the  Cureuma  Umga,  a  lov-growing  her- 
baoeoos  plant,  a  native  of  tke  East  Indleflj  but  widely  spread  and  culti- 
TSted  «ver  the  West  Indies,  Central  Amenoa,  and  other  warm  coontriea. 
The  coltore  of  the  plant  is  similar  to  that  of  the  arrowroot.  A  rich 
soil  is  necessary  to  prodaoe  the  beat  root-atalks.  The  old  root«  only 
yield  tarmerio;  the  yoang  tobers  famish  a  kind  of  arrowroot.  The 
plants  are  increased  by  division ;  they  are  set  out  in  rows  and  cultivated 
hke  potatoes.  It  is  an  easily  managed  crop  so  &r  as  coltore  is  con- 
cerned. 

The  article  tarmerio  ia  prepared  by  redncing  the  roots  to  powder, 
which  acquires  a  fine  yellow  color.  It  la  nsed  for  varloos  purposes,  such 
aa  an  ingredient  in  cookery  dishes,  as  chemical  tests  for  the  presence  of 
alkalies,  and  to  some  extent  in  medleine. 

-TSB  SIGILIAK  8U1U.C  {Bhui  oorioria). 

This  small  tree  ia  a  native  of  Sonthem  Borope,  where  it  ia  cultivated 
for  the  tannin  contained  in  its  leaves,  which  fhmish  the  aumac  of  com- 
merce. It  is  lai^y  grown  in  Siofly,  near  Palermo  and  Alcamo,  tjiat 
grown  near  the  former  place  being  considered  of  superior  quality  to  that 
givwn  on  the  sonth  or  eastern  coasts.  To  grow  aamac  in  perfection 
reqolies  a  soO  of  only  medinm  fardlity :  it  is  found  that  a  very  Inxnriant 
giowtii  is  prodaoed  at  the  expense  of  cbe  tannin  principle;  an  exposure 
to  san  OD  a  southern  slope  is  also  &vorable  to  an  increase  of  tannin. 

The  planting  of  somae  ia  eflfocted  in  a  manner  very  similar  to  that 
adopted  by  fanners  in  planting  potatoes ;  furrows  are  drawn  about  3  feet 
■part,  in  which  pieces  of  the  rnnning  roots  of  the  plant  are  deposited  at 
regular  spaees  t^Mut  2  feet  apart,  and  covered  by  turning  a  fdrrow  over 
them  with  the  plow.  This  plantuig  takes  place  in  early  spring,  and  for 
the  ftrat  jear  the  only  care  is  to  keep  the  ground  free  from  weeds.  In 
the  foil  the  young  plants  are  headed  down— cutting  them  back  to  near 
the  surface  of  the  ground ;  this  is  done  for  the  purpose  of  increasing 
the  number  of  shoots  for  the  growth  of  the  ensuing  year.  In  some 
plantations  this  heading  back  is  continued  to  the  second  year's  growth, 
under  the  belief  that  it  increasea  tJie  valae  of  the  leaves. 

The  harveetijig  process  is  very  similar  to  that  adopted  in  making  hay 
from  graas ;  the  Dranohea  are  mown  over  and  carefully  cured  by  dmng 
in  the  aim.  After  being  thoroughly  dried  the  leaves  are  threshed  from 
the  branches ;  they  are  then  ooUeoted  and  gronnd  to  powder  by  a  sys- 
tem of  millstones  set  on  edge,  running  on  a  smooth,  hard  surface,  on 
which  the  leaves  are  placed.  Various  methods  are  adopted  in  grindmg, 
the  desideratom  being  to  prodace  a  fine  powder.  After  being  cleaned 
of  amaSl  portions  of  uan<mes  by  sifting  it  is  ready  for  market. 

A  plantation  is  not  expected  to  remain  profitable  for  a  longer  period 
than  10  years.    The  average  yield  is  2,600  pounds  per  acre. 

Thk  japajt  tasnish  IBEE  {Rku*  venwifera). 

This  plant  yields,  in  part  at  least,  the  varnish  nsed  for  lacquer-work 
iu  Japan.  It  is  a  low  growing  tree, seldom  exceeding  20  feet  in  height^ 
and  is  sufficiently  hardy  to  stand  the  climates  over  a  large  portion  ofthe 
Uultetl  States.  Tlte  varnish  is  collected  from  incisions  made  in  the  ti«e 
daring  the  heat  of  summerj  at  first  it  is  of  a  milky-white  color,  bat  tarns 
black  by  exposore  to  the  air.    The  preparation  of  the  article  to  be  var- 
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Dialled  is  an  important  process  of  the  art  of  lacqneriug.  It  has  been  said 
that  the  modem  lucqaer  is  of  an  inferior  quality  to  that  of  the  ancient, 
and  that  the  Japanese  have  lost  the  secret  of  its  preparation;  to  this  it 
has  been  replied  that  less  care  is  now  given  to  the  work,  and  that  when 
the  articles  are  prepared  by  repeated  coatings  of  lime,  gum,  and  soft,  ! 
coarse  clay,  first  allowed  to  harden  and  then  scraped  and  robbed  off,  nntil 
the  Hnrface  is  rendered  exceedingly  hard  and  smooth,  and  afterwardd 
receiving  as  many  as  fifty  coats  of  the  varnish,  each  coat  being  allowed 
to  dry  in  a  dose,  dark  room,  and  severely  rubbed  down  before  rect^iv- 
ing  the  next  coating,  that  the  surface  becomes  perfect  and  as  darabU 
as  the  older  specimens  of  this  kind  of  work. 

The  lee-ghee  tkbe  (N^lielium  litcki). 

This  tree  is  cultivated  in  orchards  in  Soutiiem  China  for  its  fruits, 
which  are  highly  esteemed  in  that  couuti;,  and  in  a  dried  state  an 
exported  in  considerable  quantities. 

The  tree  grows  to  a  height  of  from  25  to  30  feet.  It  may  be  coltivated 
in  many  of  our  Southern  States  if  found  to  be  profitable.  The  finits 
occasionally  appear  amon^  other  articles  of  import,  but  it  is  b^ieved 
tJiat  the  culture  would  not  be  remunerative;  it  ia  also  known  as  Uie 
Lichi,  or  Litschi.  The  fruits  are  produced  in  small  bunches :  the  sin- 
gle berries  are  nearly  round,  about  one  inch  in  diameter,  and  cove^ 
with  small,  wartrlike  protuberances.  Wben  ripe  they  are  of  a  reddish 
color,  and  contain  a  pulp  of  the  consistence  of  honey,  and  of  a  very 
sweet,  pleasant  Savor.  As  seen  in  commerce,  in  the  dried  state,  the?* 
preset  a  wrinkled  appearance,  are  dark  in  color,  and  somewhat  resem- 
ble prunes. 

An  allied  species,  Nephelium  longanum,  is  known  in  Ohina  as  the 
longau  tree.  It  is  also  subjected  to  cultivation  in  that  country.  The 
fruits  are  much  like  those  of  the  lee-ohee,  only  they  are  smooth,  and 
have  a  very  tender  skin  which  incloses  a  thin  layer  of  semi-transparent 
pnlp  which  has  a  pleasant,  subacid  flavor,  and  to  which  the  Chinees 
ascribe  medicinal  qualities. 

The  saqo  pai.u^  (Sagus  rumphii  and  Sagut  Uevia). 

These  palms  are  natives  of  the  islands  of  the  Indian  Archipelago,  and 
yield  the  palmaceous  stiuvh  called  sago.  The  first  mentioned  is  known 
as  the  prickly  sago  palm;  it  forms  at^eSOto  40  feet  in  height,  the  leaf- 
stalks being  armed  with  sharp  spines  from  half  an  inch  to  an  inch  in 
length,  Tlie  second  mentioned  species  is  spineless,  and  is  called  tho 
spineless  sngo  palm;  this  grows  somewhat  taller  than  the  other  and 
furnishes  the  lurgcBt  portion  of  the  sago  of  commerce.  These  plants 
thrive  well  only  iu  marshy  or  even  muddy  soils,  where  there  is  constant 
water  about  their  roots ;  they  receive  nothing  of  what  might  be  termed 
cultivation,  and  a  plantation,  when  once  estnblished,  may  be  maintained 
for  an  indd^ite  period,  as  they  throw  out  lateral  shoots,  which  grow  np 
and  take  Uie  place  of  the  older  trunks,  which  are  removed  for  the  sake 
of  the  stATch. 

The  time  for  collecting  the  sago  is  Immediately  after  the  flower-spike 
makes  its  appearance  on  the  plant,  which  generally  occofs  when  the  tree  is 
12  or  14  years  old.  In  onlertoprocnre  it  the  tree  is  felled  andthetmnb 
cut  into  pieces  about  G  feet  in  length,  which  are  split  open  and  the  pith 
taken  oat ;  this  pith  is  ponnded  to  a  coarse  powder  and  thrown  into 
water,  which  is  afterwards  drained  off  from  the  pulpy  mass,  and  the 
staich  is  removed  with  the  water.    On  being  allowed  to  stand  ondifi- 
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tsrbed  for  a  ehort  time  tbe  tarins  sabsides  and  the  water  is  romftved 
from  itj  and  the  artiole  is  purified  by  successive  washiDgs  with  pnre 
vater.  This  is  the  sago  m«al,  firom  which  is  manaCaotared  the  peail 
BAgo  of  oonunerce. 

An  ordinaTT  sized  tree,  of  14  year^  growth,  yields  from  600  to  800 
ponnds  of  this  nntiitioaB  matter. 

ALOBB. 

The  aloes  of  commerce  are  fkrnished  by  several  species  of  the  aloes 
femily,  bat  mainly  by  Aloe  VK^arw,  Aloe  tpicata,  and  Aloe  aocotrina. 

The  aloes  are  ueaaUy  Bhort-stemmed  plants,  having  thick,  fleshy  leaves: 
they  are  easily  propagated  by  side-shoots,  or  suckers  from  the  roota,  and 
can  be  cultivated  in  fields  like  cabbages. 

The  most  esteemed  aloes  of  commerce  is  that  furnished  by  Aloe  sooo- 
tn'na,  a  native  of  the  island  of  Socotra,  on  the  sonth  coast  of  Arabia, 
Id  the  fndifui  Ocean.  This  appears  in  commerce  in  pieces  having  a 
jelloviah  or  reddish-brown  color;  occasionally  it  appears  of  a  lighter 
color,  but  becomes  darker  by  exposure  to  the  air.  The  color  of  its 
])owder  is  a  golden-yellow,  and  it  has  a  peculiar  hut  not  nnpleasant 
odor,  and  a  bitter,  disagreeable  taste,  with  an  aromatic  flavor.  Sbco^ne 
aloes  is  held  in  high  esteem. 

Hepatic  aloes  is  considered  to  be  an  inferior  selection  from  the  soco- 
trine. 

Barbadoes  aloes  is  prodoced  in  the  West  Indies  from  Aloe  vulgarU,  a 
widely  diffused  species,  extending  to  Arabia  and  the  African  coast. 
The  color  of  this  article  is  generally  dark  brown  or  black,  but  Bometimes 
it  is  of  a  reddish-brown  or  liver  color,  or  some  intermediate  shade.  It 
has  a  dull  frtictare,  and  tiie  powder  is  of  a  dull,  olive-yellow  color.  It 
is  made  by  expressing  the  juice  from  the  leaves,  or  chopping  them  and 
then  evaporating  their  decoction  until  ithas  attained  such  a  consistence 
that  it  wUl  harden  in  cooling,  wh<;n  it  is  poured  into  vessels  and  allowed 
to  concrete.    Barbadoes  aloes  is  in  great  demand  in  veterinary  practice. 

Cape  aloes  is  the  product  of  Aloe  spicata,  and  is  from  the  Cape  of  Good 
Hope.  It  is  sometimes  called  shining  aloes.  When  freshly  broken  it 
has  a  very  dark-olive  or  greenish  color,  approaching  to  black.  Its  odor 
is  strong  and  disagreeable.  When  hard  it  is  very  brittle  and  ea^ly 
povder^  but  in  very  hot  weather  it  becomes  soft  and  tenacious.  The 
qoality  of  the  drag  depends  much  upon  the  method  of  preparing  it 
The  finest  kind  is  that  obtained  by  exudation  and  subsequent  inspissa- 
tion  in  the  son.  The  plan  of  bruising  and  expressing  the  leaves  and 
boiling  down  the  juice  yields  an  inferior  article,  as  a  hu-ge  portion  of  the 
liquor  is  derived  from  the  mucilaginous  juice  of  the  parenchyma.  The 
worst  plan  is  said  to  be  that  of  boiling  Uie  leaves  in  water  and  evapor- 
ating ^e  decoction. 

Tbe  bitter,  resinous  juice  from  which  the  dmg  is  prepared  is  stored 
uji  in  vessels  lying  beneath  the  skin  of  the  leaves.  The  juice  is  collected 
by  cntting  off  the  leaves  close  to  the  stem  and  placing  them  at  once  into 
tiibs  in  an  apright  position,  so  that  the  sap  may  flow  freely  from  the 
cnt  surface.  The  crude  juice  is  then  exposed  to  the  son,  where  it  Is 
Kniilually  evaporated  to  a  proper  consistence,  and  is  then  poured  mto 
vesauls,  where  it  hardens  into  a  black,  compact  mass.  Much  of  the  value 
of  the  article  depends  upon  tiie  care  bestowed  upon  its  preparation  for 
market. 

Horse  aloes  is  a  very  cowse  article  made  from  refuse  leaves,  and  ia 
used  in  veterinary  mcdiciiiB. 
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Tbb  olote  tskb  (OaryopkyRiM  arom»tteiu). 

This  is  an  eTergreen,  and  attains  to  a  height  of  from  20  to  2S  feet  It 
is  a  native  of  the  Molucca  Islands,  but  has  been  introdnoed  and  cnlti- 
rated  very  generally  thronghont  the  East  and  West  Indies, 

In  forming  a  plantation  the  trees  are  planted  in  rows  aboot  16  feet 
apart,  and  the  soil  is  kept  clean  and  mellov  by  cultivation.  The  clovee 
of  commerce  are  the  unopened  flower-buds ;  these  are  collected  before 
they  expand  by  beating  them  down  with  reeds,  and  are  received  oa 
sheets  spread  for  the  purpose.  They  are  prepared  for  market  by  smoking 
tliem  brown  over  a  slow,  wood  fire,  and  finally  drying  them  fully  in  the 
sun.  The  quality  of  the  clove  is  greatly  iuflneno^  by  climate,  and 
although  they  are  largely  produced  in  many  parts  of  the  vorld  tlioee 
from  the  Moluccas  are  held  in  the  highest  esteem. 

The  best  cloves  are  dark  in  color,  heavy,  andstrongly  fragrant,  tbebaU 
on  top  being  unbroken,  and  yielding  oil  when  pressed  by  the  finger-naiL 
They  contain  from  n  to  20  i)er  cent,  of  essential  oil,  which  iseztremely 
pungent,  and  is  S]>ecifieatly  heavier  than  water.  When  they  are  iwwiy 
gathered  a  certain  quanti^  of  oil  may  be  obtained  by  pressure;  tii« 
doves  are  impaired  in  value  by  this  operatioD,  bat  they  are  mixed  with 
Bound  samples,  where,  however,  they  can  be  detected  by  their  pale 
color,  shriveled  appearance,  and  tack  of  flavor. 

Thx  ohiness  tallow  tree  {JBxoaeoaria  atitifera). 

This  tree  has  been  introdnoed  Into  man;  semi-troptcal  olimatee  and 
has  become  common  in  some  of  the  Southern  Btates.  The  &nit  yields  a 
kind  of  tAllow,  which  is  separated  £rom  it  by  steaming;  tliis  is  efi^cted 
by  placing  the  &nit  in  wooden  cylinders  having  numeroos  holes  in  the 
bottom.  These  are  fitted  over  caldrons  of  boiling  water,  which  softeoB 
the  tallow ;  tJie  mass  is  then  braised  in  a  mortar:  afterwards  it  is  placed 
in  straw  mats  and  the  oil  squeesed  oat  nnder  Q^svy  pressure,  when  it 
soon  hardens  into  a  white,  brittle,  opaqne  mass.  This  tallow  melts  at 
10i°  F.,  and  is  composed  matoly  of  tripabnatiae,  a  substance  whidi  is 
sapoaifled  by  alcoholic  potash  and  prddnces  palmitio  acid.  It  ia  used 
for  candle-making  in  China;  the  candles  are  coated  with  insect  wax  to 
prevent  them  from  becoming  soft  in  hot  weather;  the;  are  generally 
colored  red  or  green,  and  compare  favorably  with  those  made  from 
spermaceti. 

An  oil  is  also  extracted  from  the  kernels  which  burus  well  in  lamps; 
a  good  black  dye  is  obtained  li^m  the  leaves;  the  wood  of  the  tree  ia 
very  hard  and  is  used  by  the  Chinese  for  printing-blocks. 

llie  tree  is  of  free  growth  and  will  grow  in  any  ordinary  arable  soiL 
It  is  easily  raised  from  seeds  and  soon  reaches  to  a  fruiting  conditioo, 
80  tiiat  a  plantation  of  them  may  be  secured  in  a  few  years. 

The  chooho,  ob  ohatote  boot. 

These  names  are  given  to  t^e  root  of  a  climbing  plant,  indigenous  to 
Mexico,  South  America,  and  the  West  Indies,  where  it  is  onltivatod  Ibr 
the  sake  of  its  edible  roots  and  fruits.  The  botanical  name  <rf  the  plsst 
is  Sechium  eduie.  The  root  is  fleshy  and  large,  some  spedmens  weighing 
20  pounds;  these  resemble,  both  in  appearance  and  eatable  qualuties, 
the  common  yam.  It  is  much  used  in  tiiA  West  Indies  under  Uie  name 
of  choclio.  It  was  cultivated  by  the  ancient  Aztecs  tinder  tiie  name  of 
ohayotti,  and  is  now  known  in  Mexioo  as  tlie  chayote  toot.  Sunriw 
of  8tan>h  prepared  ifajm  the  tnber  were  displayed  in  the  UexuoQ  ezJubit 
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at  Philad«lphift  in  1876,  acoompanied  with  the  following  atuUyBis  of  the 
root:  Water,  71;  etarco,  20;  reEinons  matter,  soluble  in  water,  0.30; 
sD^r,  0.32 ;  vegetable  ftlbmneQ,  0.43;  cnllnloee,  6.60;  eztraotlve  matter, 
tartrate  of  i>otash,  chloride  of  BOdiam,  snlphate  of  lime,  and  silioa,  2.35; 
loss,  0.20. 

See<ls  of  the  SecMwm  Bown  in  spring  fbmiBb  planta  which  mature  fruit 
the  same  season.  After  the  growth  of  the  second  year  a  portion  of  the 
taber  can  be  removed  without  destroying  the  plant,  au  operation  whiob 
can  be  repeated  for  several  years,  at  leant  in  climateH  where  there  are 
DO  frosts.  A  plant  that  produces  eabable  fruits,,  with  a  valuable  farina- 
ceoQB  root,  seems  to  be  worthy  of  attention, 

-  The  oosk  tree  (Quereut  tuber). 

This  a  native  of  Southern  Europe  and  yorthem  Africa.  It  grows  to 
a  height  of  40  or  50  feet.  Itis  the  great  source  of  the  cork  of  commerce; 
this  substance  is  the  outer  baric  of  the  tree,  which  is  of  great  thickness 
anil  elasticity,  owing  to  an  extraordinary  development  of  the  cellular  tis- 
sue. The  corky  bark  ultimately  cracks  and  separates  from  the' inner 
bark,  which  remains  attached  te  the  tree.  Both  the  outer  and  inner  barks  ' 
abound  in  tannin,  and  the  former  contains  a  peculiar  principle  called 
tvberine  and  an  acid  called  sttberio  acid.  The  cork  tree  flourishes  well 
Muth  of  Virginia;  it  will  stand  ordinary  winters  north  of  this  State,  bat 
severe  winters  injure  it  considerably,  especially  when  the  plants  are 
;oung.  A  plant  in  the  grounds  of  the  department  was  killed  during  the 
severe  winter  of  1880-'S1,  when  the  thermometer  indicated  18  degrees 
below  zero.  It  is  readily  raised  from  the  seeds,  which,  however,  have  to 
receive  special  care  in  packing,  so  that  they  may  retain  vitality  during 
the  time  necessary  for  transportation  from  Europe.  The  trees  are  osually 
allowed  to  grow  for  sixteen  years  before  the  first  removal  of  the  bark 
takes  place.  The  first  crop  of  bark  is  considered  of  but  little  value,  ex- 
cept for  tanning  purposes,  bein^  fiiU  of  cracks  and  cella.  After  a  period 
of  eight  or  ton  years  the  bark  is  again  removed,  bot  this  is  also  consid- 
ered of  an  inferior  quality,  and  is  employed  for  floats  for  nets  and  similar 
purposes.  At  the  end  of  ten  years  or  more  a  third  cutting  takes  place, 
vhen  the  cork  is  of  esteemed  thickness  and  quality.  The  bark  is  re- 
moved by  making  longitudinal  and  transverse  incisions  so  as  to  allow  it 
to  be  taJceu  off  in  flakes.  When  first  removed  from  the  tree  the  bark  is 
curved;  the  pieces  ate  Battened  by  placing  them  in  water  and  laying 
heavy  weighte  on  them ;  they  are  ^terwards  held  over  a  blazing  fire  tiU 
the  sur&ce  becomes  scorched  or  blackened,  which  has  the  effect  of  clos- 
iag  the  pores  and  giving  a  closer  texture  to  the  cork. 

The  best  cork  is  not  less  than  one  and  a  half  inches  in  thickness;  it  is 
enpple,dastic,neitherwoodynorporoa8,  and  of  a  reddish  color.  Yellow 
cork  is  considered  of  inferior  quality,  and  white  cork,  which  has  not  been 
charred  on  tiie  suiface.  as  the  worst.  Although  the  charred  surface  is 
considered  evidence  of  good  quality,  yet  it  is  said  that  the  charring  pro- 
cess has  a  detrimental  effect,  as  it  secretes  an  empyreumatio  oil,  which 
is  given  off,  and  is  frequently  taken  up  by  the  liquid  which  tbe  coA  con- 
fines when  in  use.  The  firing  is  sometimes  partialljr  superseded  b^  the 
process  of  boiling  the  cork  and  afterwards  scraping  its  sarfaoe,  which  is 
said  to  be  more  effectnal  in  closing  the  pores. 

The  OAHFHOByrBEE  {Camphora  offleinalia). 

This  tree  is  a  native  of  ChiBa  and  Japan,  where  it  is  found  in  great 
abuodoDGe,  eepeciall;  in  the  island  of  formosa.    The  camphor  plaat 
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fioarisbes  in  perfection  in  some  of  the  Soatfaem  States,  especially  aloog 
the  Gulf  coast,  and  as  many  inqaines  hare  been  made  in  regard  to  tlie 
cnltiire  of  the  tree,  the  mode  of  collecting  the  camphor,  &o.,  the  follow- 
ing remu-ks  are  ofliared  on  these  sobjectB : 

With  regard  to  cnltnre,  tiie  plant  gioTs  rapidly  from  seeds  which  can 
be  procnred  &om  the  sonthem  localities,  where  it  seeds  freely.  The  de- 
partment has  freqnently  received  seeds  from  this  sooroe,  which,  whea 
sown  in  a  gwden  border,  as  the  common  garden  pea  is  sown,  rapidly 
vegetate  and  form  plants  &om  18  inches  to  2  feet  in  height  the  first  sea- 
son. Camphor  is  obtained  by  chopping  the  wood  and  roots  into  small 
pieces  and  boiling  tbem  with  wat«r  in  an  iron  vesBcl  till  the  camphor  be- 
gins to  adhere  to  the  stirring  utensil ;  the  liqaor  is  then  strained,  and 
the  camphor  concretes  on  standing.   It  is  afterwards  mixed  with  a  finely- 

Eawdered  earth,  and  sublimed  Irom  one  metallic  vessel  into  another. 
1  Japan  the  chips  are  boiled  in  a  vessel  to  which  an  emthen  head  con- 
taining straw  has  been  fitted,  and  the  camphor  sublimes  and  condenses 
on  the  straw.    Crnde  camphor  vei^  much  resembles  moist  sugar  before 
it  is  cleaned.    It  is  refined  by  sublimation,  an  operation  which  reqoirca 
,  care  and  experience. 

Camphor  is  also  yielded  by  J>ryoha1aiU)pi  aromoHca,  a  Ixee  a  native  of 
the  island  of  Sumatra.  This  tree  fnmishes  an  oil  called  camphor  oil, 
which  is  obtained  £rom  incisions  made  in  the  tree.  A  solid  camphor  is 
found  in  cracks  of  the  wood,  which  is  usually  obtained  by  cutting  down 
the  tree,  cutting  it  into  blocks,  which  are  split  and  the  camphor  ez- 
traeted.  This  camphor  is  rarely  found  in  commerce.  The  tree  is  too 
tender  for  the  climate  of  the  United  States. 

The  cimrAMon  tbeb  {Oinnamomum  zeglanioum). 

This  tree  is  a  native  of  Ceylon,  where  it  reaches  to  the  height  of  30 
feet.  It  is  coltivated  in  Java,  Cochin  China,  and  many  of  the  East  India 
Islands ;  it  is  also  grown  in  several  of  the  West  India  Islands,  in  Bntzil, 
and  other  South  American  countries. 

The  best  cinnamon  is  produced  on  light^  sandy  soils ;  strong  shoots 
£rom  rich  soils  produce  a  coarse,  inferior  article,  deficient  in  aroma.  Tlie 
plant  requires  a  tropical  climate^  and  fionrishes  best  in  low,  sheltered 
localities,  where  the  atmosphere  is  moist  and  rains  frequent  during  tbe 
period  of  most  active  growth,  When  cultivated  for  the  bark  the  plant 
is  not  allowed  to  grow  up  to  a  tree ;  young  plantations,  after  making  foui 
or  five  years'  growth,  are  cut  down  to  the  surface  of  the  ground ;  several 
shoote  tiien  spring  up  which  are  in  turn  fit  for  peeling  in  four  to  six  years; 
a  cinnamon  plantation  thus  closely  resembles  a  field  of  willows  when 
cultivated  for  twigs  used  in  the  manufacture  of  baskets. 

In  the  East  Indies  cinnamon-culture  is  conducted  in  a  very  systeci' 
atic  manner.  Nurseries  are  provided  for  the  preparation  of  yonnfi 
plants,  which  are  nsnally  raised  from  seeds  which  are  collected  from 
trees  allowed  to  grow  up  for  the  particular  purpose  of  furnishiug  them. 
The  inner  bark  of  the  tree  constitutes  the  cinnamon  of  commerce,  the 
best  being  procnred  from  young  branches.  The  quality  of  the  article 
depends  upon  the  age  and  thickness  of  the  bark,  and  several  grades 
can  be  selected  &om  a  shoot  six  feet  in  len^.  In  Ceylon  the  bark  is 
peeled  during  tbe  month  of  May,  at  which  time  it  separates  readily  froju 
the  wood.  The  branches  or  twigs  are  cut  and  their  outer  bark  stripped 
off;  a  longitudinal  incision  is  then  made  with  the  point  of  a  knife,  and 
the  inner  bark  or  liber  is  gradually  loosened  until  it  is  eutirelf  re- 
moved; this,  as  it  dries,  cods  up  and  forms  "quills."    Before  theietw- 
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come  di7  and  brittle  the  smaller  are  inserted  into  the  larger;  space  in 
packing  is  thus  saved,  and  complete  sticks  or  pipes  are  formed,  which 
are  ftft^^ards  tied  in  bundles,  and  dried  on  open  platforms  under  cover. 
TIio  cassia  bark,  or  "  cMsia  lignea  "  of  commerce,  is  mainly  famished 
by  Cmiuimomum  cassia;  it  is  supposed  that  other  species  of  the  genus 
nSbrd  aromatic  barks  equally  valuable  and  not  distinguishable  in  mar- 
ket. But  all  the  trees  yielding  this  bark  are  natives  of  the  warmer  parts 
of  Asia  &om  India  eastward,  where  the  temperature  may  be  considered 
as  being  strictly  tropical.  Cassia  "bads"  are  the  dried  flower  bods  of 
the  cassia  tree;  they  bear  some  resemblance  to  cloves,  and  are  used  to 
flavor  confectionery  and  for  colinary  purposes. 

The  NUTMEa  Tasz{Myriaticamosckata). 

This  a  native  of  the  East  Indies,  but  has  been  introduced  and  culti- 
vated in  the  West  Indies  and  in  other  warm  countries ;  it  forms  amedium- 
Bized  tree  and  is  grown  in  orchards ;  a  nutmeg  plantation  and  a  peach 
orchard  closely  resemble  each  other. 

^atmeg-cultore  was  at  one  time  confined  to  the  Banda  Islands,  and 
strong  efibrts  were  made  to  monopolize  the  production,  a  scheme  which 
failed,  it  is  stated,  on  account  of  birds  carrying  the  seods  and  dropping 
them  beyond  the  assigned  limits,  and  thus  spreading  the  trees  over  tJie 
vhole  of  the  islands  m  the  Malayan  Archipelago,  firom  the  Moluccas  to 
Xew  Guinea. 

The  tree  is  cultivated  to  alimited  extent  in  Jamaica,  where  it  succeeds 
best  in  a  deep,  rich,  friable  soil,  which  is  drained.  Undulating  ground 
is  preferred  in  order  to  assist  the  running  off  of  all  superfluous  water,  as 
there  is  no  one  thing  more  injnriona  to  the  plant  than  water  lotlging 
aronnd  its  roots,  although  in  order  to  thrive  well  it  requires  an  atmos- 
phere of  the  most  homid  kind.  Young  plants  are  readily  raised  from 
fresh  seeds.  The  li-ait  requires  nine  months  of  tropical  weather  to  ma- 
ture. 

AI.LBPICE,   OB  TIXESTO. 

The  allspice  tree,  Eugenia  pimento,  is  a  native  of  the  West  Indies, 
There  it  is  cultivated  for  its  fruits,  which  are  known  in  commerce  as 
allspice.  It  is  a  very  beautiful  tree,  and  avenues  pLmted  with  it-in 
'lamaica  are  s.'ud  to  be  greatly  otlmired.  As  a  shade  tree,  or  as  an 
ornamental  tree  on  lawns  and  iileasure  grounds,  it  is  well  worthy  the 
attention  of  planters  in  the  warmer  parts  of  Floridn,.  The  berries  have 
a  pecnliarly  grateful  odor  and  flavor,  resembling  a  combination  of  . 
cloves,  nutmeg,  and  cinnamon ;  henco^he  name  allspice.  The'  berries 
are  gathered  while  green  and  are  laid  in  the  stiii  to  dry ;  when  perfectly 
[fry  they  are  ready  for  storing.  The  leaves  when  bruiseii  emit  a  fine 
aromatic  odor,  as  powerful  as  that  of  the  fruit,  and  yield  on  distillation 
A  delicate  odoriferous  oil,  which  is  said  to  lie  used  in  medical  dispens- 
aries as  oil  of  cloves.  Pimento  berries  bruised  and  distilled  with  water 
jield  the  pimento  oil  of  commerce. 

THE  DA.YBEEKT  TBEE. 

Eugenia  acris,  the  wild,  clove,  or  bayberry  tree  of  the  West  Indies,  is 

a  tree  closely  resembling  the  pimento  tree.    In  Jamaica  it  is  also  called 

the  black  cinnamon  tree.     The  refi^ahing  perfume  known  as  bay-rum  is 

prepared  by  distilling  the  leaves  of  this  tree  with  rum.    It  is  stated  the 
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leaves  at  tlie  allspice  tree  are  also  used  in  this  preparation.  Ah  this  tre« 
ia  of  rapid  growth,  »iid  has  beautifal  evergreea  foliage,  which  can  be 
thus  utilized  by  distillation,  its  Introdactioii  as  an  oraamental  and  nsefuL 
plant  is  worthy  of  attention  in  orange-growing  climates. 

ASBOW-BOOT. 

The  arrow-root,  Maranta  arundinaoea,  is  a  natave  of  tropical  America ; 
it  is  largely  coltivated  in  the  East  and  West  Indies  for  t^e  starch  con- 
tafaied  In  its  coots. 

The  island  of  Bermuda  has  the  reputation  of  producing  saperior 
arrow-root.  The  mode  of  culture  adopted  is  very  similar  to  that  prac- 
ticed in  the  culture  of  the  common  potato.  The  ground  is  well  manured 
and  plowed  deep.  It  is  then  harrowed  and  laid  out  in  drills  abont  6 
inches  in  depth  and  3  feet  apart.  In  these  drills  the  roots  are  set  about 
8  inches  apart,  covered  with  the  plow,  and  the  surface  smoothed  by 
harrowing.  The  plante  require  a  whole  year  to  mature,  and  econtynical 
planters  set  the  drills  somewhat  wider  a^art  and  inCrodnoe  an  inter- 
tnediate  row  of  the  potato,  the  crop  of  which  is  ready  for  removal  be- 
fore it  can  injure  the  arrow-root  crop.  Sometimes  Indian  com  is  planted 
in  these  alternate  rows,  which  is  cut  for  forage  while  green;  if  alloved 
to  matore  the  main  crop  would  be  impaired  by  it. 

The  mode  of  preparing  the  fecula  fcom  the  roots  greatly  inflnences 
its  value,  and  the  superiority  of  the  Bermuda  article  is  attributed  to  the 
extreme  care  and  cleanliness  ezeroised  in  the  processes  of  mana£e«tnre. 

The  roots,  after  being  collected,  are  washed  and  tlieir  outer  skin  com- 
pletely removed.  This  process  has  to  be  performed  with  great  nicety, 
for  the  cuticle  contains  a  resinous  matter  which  imparts  color  and  a 
disagreeable  flavor  to  the  starch  which  no  subsequent  treatment  can 
remove.  Aiter  this  process  the  roots  are  again  carefolly  washed  and 
then  crushed  between  powerful  rollers,  which  reduces  the  whole  mass 
into  a  pulp;  this  is  thrown  into  large  perforated  cylinders  where  it  is 
agitated  by  revolving  wooden  paddles,  while  a  stream  of  pare  water 
caries  off  the  fecula  from  the  fibers  and  parenchyma  of  the  pulp  and 
dlscliarges  it,  in  the  form  of  milk,  through  the  perforated  bottom  of  the 
cylinder,  from  whence  it  is  conveyed  in  pipes  and  passed  through  fine 
mnsUn  strainers  into  large  reservoirs,  where  it  is  allowed  to  settle  and 
the  Bupemated  water  drawn  off. 

After  being  repeatedly  washed  it  is  allowed  to  settle  for  some  time, 
when  the  surface  is  skimmed  with  palette  knives  of  German  silver,  in 
order  to  remove  any  slightly  distiolored  particles  which  may  appear  on 
the  top,  and  retaining  only  the  lo^er,  purer,  and  denser  portion  for  dry- 
ing for  market. 

The  rollers  and  cylinders  are  made  of  brass  and  copper^  so  as  to  pre- 
serve the  purity  of  the  material. 

The  .drying  is  conducted  with  equal  care  and  cleanliness.  The  sub- 
stance is  spread  in  Sat  copper  pans  and  immediately  covered  with 
white  gauze  to  exclude  dust  and  insects.  These  pans  are  placed  on 
rollers  and  mn  under  glass-covered  sheds  when  there  is  any  daufrer 
from  rains  or  dews.  When  thoroughly  dry  it  is  packed  with  German- 
silver  shovels  into  new  bari-els;  these  are  first  lined  with  paper,  which 
is  gummed  with  arrow- root  paste. 

The  barrels  are  exported  on  the  decks  of  vessels  under  cover;  if 
placed  in  the  hold  the  arrow-root  might  be  tainted  by  the  efflavis  of- 
other  freight.  Such  are  the  ])roce8ses  emplaned  and  the  care  bestoved 
in  tlie  preparation  of  airow-root  in  Bermuda. 
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THE  OABBXTA  FLAHT. 

Tbe  bitter  cassava  {Manihot  Ktilissima)  is  a  crooked-growing,  shrubby 
plaut  vhich  attoius  to  a  hoigbt  of  6  to  8  feet  It  iB  a  native  of  tropioiU 
Anieriua,  but  long  introduced  into  varioas  tropical  regions,  where  it  is 
more  or  lesH  cultivated  for  tbe  starch  contained  in  its  fleshy  roots.  The 
roots  contain  a  bitter,  poisonous  principle,  vhich  is  readily  separated 
by  rasping  the  roots  to  a  pulp  and  expelling  the  poisonous  Juice  by 
hfSLYj  pressure ;  the  pulp,  being  placed  in  coarse  ba^  for  the  purpose  of 
preKSing,  is  afterwards  placed  upon  heated  iron  plates,  which  has  the 
effector  dissipating  any  of  the  poison  which  may  remain  after  pressure. 
So  volatile  is  this  poison  that  when  the  &esh  root  is  cat  into  slices  and 
exposed  for  several  honrs  to  the  direct  rays  of  the  sun  cattle  then  eat 
it  with  perfect  safety.  The  Indians  also  partake  of  the  root  after  roast- 
ing it  in  hot  aebes,  and  without  any  previous  preparation. 

The  process  of  drying  on  hot  plates  lessens  the  nutritive  value  of  the 
product,  as  many  of  the  starch  cells  are  thus  broken  and  dextrine  is 
produced,  bat  this  process  is  essential  inordertogetridof  thepoiaonons 
acid. 

Tbe  fecnla,  or  starch,  is  prepared  by  torrefying  and  granulating  on 
hot  plates ;  the  grains  burst  and  agglomerate  in  irregnlar  gnm-like    ' 
masses,  and  in  this  condition  is  known  as  tapioca, 

Bratilian  arrow-root  is  the  fecola  that  deposits  from  the  expressed 
juice  when  it  is  allowed  to  settle,  and  is  also  known  as  cassava  dour  or 
matidiocoa  meal.  An  intoxicating  beverage  called  piwarrie  1b  made 
by  chewing  Cassava  cakes,  or  drie<l  pulp,  and  placing  tbe  masticated 
material  into  a  vesselto  ferment,  after  which  it  is  boiled  for  use. 

The  joice  of  the  root,  concentrated  by  boiling,  which  also  expels  fiU 
injurioos  properties,  under  the  name  of  cassareep,  fonuB  the  basis  of 
the  West  India  dish  called  peppei-pot.  It  is  highly  antiseptio,  and 
meat  which  has  been  boiletl  in  it  will  be  preserved  for  a  much  longer 
period  than  can  be  done  by  any  other  culinary  process.  In  South 
America  a  sauce  called  ambe  is  prepared  by  boiling  down  the  fresh 
juice  before  the  starch  is  precipitated ;  this  is  concentrated  to  a  yel- 
lowish paste  and  seasoned  wit^  pepper;  it  is  kept  in  stone  jars  and 
is  used  as  a  relish  to  fish.  Tnonpi  sauce  is  made  from  the  Juice  after  the 
stait^  has  been  Bei)arated,  boiled,  and  seasoned  with  peppers  and  small 
spices.    It  is  used  in  a  liquid  form  and  tastes  like  essence  of  andiovies. 

The  sweet  cassava  (Maniftot  aipi]  is  supposed  by  some  to  be  merely 
a  variety  of  the  preceding.  Ita  roots  are  sweet  and  wholesome,  and  are 
eaten  wben  cooked  as  any  other  edible  vegetable.  With  the  exception 
of  tbe  poisonoQB  qnalit?,  the  products  of  the  sweet  and  the  bitter  cas- 
sava are  precisely  alike.  The  bitter  plant  is  most  cultivated  because  it 
tH  most  productive. 

The  plants  are  propagated  firom  outtine^  made  of  the  stem,  prepared 
and  plantetl  in  a  manner  Bimihw  to  that  employed  in  the  culture  of  the 
(ti)gar-cane.  A  warm,  dry  boQ  is  essential.  In  wet  soils  the  roots  decay 
or  :tre  worthless.  The  most  oareM  coltiTatorB  repress  the  tlowering 
buds,  so  as  to  increase  the  size  and  vigor  of  the  leaves,  upon  which  de- 
ivends  tbe  greatw  increase  iu.the  size  of  the  roots. 

THS  FISTAOIO  ITDT. 

The  Fi$taeia  vera,  which  yields  the  pistado  nnts  of  commerce,  is  a  small 
tree,  a  native  of  Western  Asia,  but  has  long  been  cultivated  in  Southern 
Eoiope.    Its  oUmaUo  teqnixements  being  Bimilar  to  those  of  the  olive, 
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it  may  be  expected  to  flonrisb  in  mtuiy  of  the  Sontbem  States.  The 
biiit  is  a  tliin-Bhclled,  ova!,  acnminate  nat,  which  is  esteemed  as  being 
of  a  more  agreeable  flavor  than  the  filbert  or  the  almond,  and  is  some- 
times made  into  articles  of  confectionery.  Fecaliar  hom-sbaped  galU 
are  collected  from  the  leaves,  which  are  used  for  dyeing  silk  a  gncu 
color. 

CHIOS  TUBPKNTINE. 

This  substance  is  mach  songht  after  for  medicinal  purposes.  It  is 
furnished  by  the  terebinth  tree,  Piatacia  ter^tntKtts,  a  medium-sized 
tree  of  Soathem  Europe  and  Korthem  Afnca.  The  turpentine,  or  resin, 
ia  procured  by  making  incisions  in  the  trunk  of  the  tree,  &om  vheDcc 
it  flows  qnite  fireely  if  the  operation  is  performed  in  early  summer.  At 
first  the  exudation  is  clear,  of  a  honey-like  consistence,  and  very  fragrant, 
bnt  quickly  becomes  thick  and  tenacious,  and  ultimately  becomes  hani 
when  it  ia  scraped  firom  the  bark.  Galla,  caused  by  the  pnnctnies  of 
insects,  are  formed  on  the  leaves.  These  are  gathered  and  employed 
for  dyeing  and  tanning  purposes.  One  of  the  kinds  of  Morocco  leattier 
is  said  to  be  tauned  by  them. 


The  vanilla  of  commerce  is  furnished  by  two  species,  VantUa  aro- 
matica  and  Vanilla  pUmi/olia.  These  axe  snccolent,  climbing  plants, 
natives  of  tropical  climates,  where  they  are  cultivated  for  the  sake  of 
their  pods.  The  best  vanilla  is  said  to  be  that  produced  in  Mexico  £rom 
VaniUa plani/olia.  Both  speciesare  incnltirationintheEastand'West 
Indies,  also  in  varions  parts  of  South  Amerit^ 

'  The  stems'of  these  plants  climb  to  the  height  of  20  feet  and  npwards, 
twining  round  the  trunks  of  trees  and  throwing  out  a  profusion  of  aerial 
roota,  some  of  which  eventually  reach  the  ground,  while  others  contiuae 
to  float  in  the  air  or  attach  themselves  to  the  tree.  The  leaves  are  thick 
and  fleshy,  as  also  are  the  greenish-white  flowers.  The  pods,  which  are 
the  most  important  part  of  the  plant,  are  narrow  and  flattened,  from  5 
to  10  inches  long,  and  of  a  dark-brown  color;  they  are  polpy  within  Mid 
contain  a  great  nnmber  of  very  small,  dark  seeds. 

The  cultivation  extended  to  the  plante  is  very  simple.  A  space  is 
deared  around  the  foot  of  a  tree,  in  which  cuttings  of  the  plant  are  set 
at  the  approach  of  the  rainy  season,  and  they  soon  begin  to  grow  aud 
spread  themselves  up  the  tmnk.  Weeds  are  carefully  repressed  on  the 
cleared  space  in  which  the  cnttings  are  Bet,  aud  in  about  three  years 
from  the  time  of  setting  the  cuttings  the  plants  yield  fruit.  The  fniita 
are  gathered  during  December,  at  which  time  they  become  of  a  yel- 
lowish-green color.  The  details  of  preparation  for  market  are  varied. 
One  mode  is  that  of  spreading  the  poda  in  the  sun  on  woolen  blankets, 
which  are  laid  on  straw  mats.  After  about  two  months'  daily  exposiirw 
they  are  tied  op  in  bundles  of  60  and  packed  in  tin  boxes  for  sale. 

Auother  method  consists  of  stringing  together  a  number  of  pods  by 
the  lower  end,  as  near  as  possible  to  the  foot-atalk ;  the  whole  arepluoj^ed 
for  an  iustaut  in  boiling  water  and  then  hung  up  in  the  open  air,  where 
they  are  exposed  to  the  sun.  After  being  thua  exposed  for  a  few  hours 
they  are  lightly  smeared  with  oil  aud  laid  in  woolen  cloths  for  a  time, 
after  which  they  are  dried,  and  if  not  smooth  they  receive  a  second 
rubbing  with  oil  to  keep  them  soft  and  prevent  them  from  becoming 
wrinkled.  When  vanilla  potls  are  in  good  condition  they  become  cov- 
eted with  an  efflorescence  of  needle-like  crystals  of  vanillic  acid;  the 
interior  of  the  pod  is  then  soft,  unctuous,  and  balsamio. 
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OBUIS-UOOT. 

The  Iris  florentina  belongs  to  a  genus  of  popnlar  flowering  plants, 
vhich  have  long  been  cultivated  in  gardens  for  their  boniitifiil,  many- 
colored,  carioafily-conBtructed  flowers.  The  above-named  speciea  is  a 
native  of  Italy,  and  is  cnltivated  there  and  in  Tnscany  for  ita  fleshy 
rhizomes,  called  orris-root. 

In  its  fresh  state  the  root  is  extremely  acrid,  and,  when  chewed,  ex- 
cites a  pnngent  heat  in  the  month  which  lasts  for  some  time.  It  loses 
this  when  dry,  and  exhales  a  delightfU  violet  fragrance,  which  makes 
it  asefiil  in  scenting  toilet  and  sachet  powders. 

When  cnltivated  for  commercial  purposes,  the  roots  are  lifted  in 
spring  before  the  plants  begin  their  annual  growth ;  the  top  is  cnt  off 
with  a  small  portion  of  root,  and  then  set  out  to  form  a  new  plantation. 

The  plants  reqnire  a  growth  of  three  years  before  the  roots  att^  suf- 
ficient size  for  harvesting,  so  that  the  farms  on  which  the  plants  are 
grown  contain  plants  in  three  stages  of  growth.  When  taken  out  of  the 
ground  the  roots  are  spread  out  to  dryj  afterwards  they  are  trimmed 
into  shape  for  market.  Dark-colored  pieces  are  often  bleached  by  the 
fhmes  of  bnming  snlphor,  which  is  very  detrimental  to  them  for  per- 
ftunery  purposes,  although  for  bead  maunfacture  they  are  improved  by 
being  whitened.  The  manufacture  of  orris-beads  is  qnite  an  extensive 
industry;  individual  tnmera  will  sometimes  work  out  two  tons  of  the 
beads  annually.  For  this  purpose  the  root,  having  been  slowly  and 
perfectly  dried,  is  cut  with  circular  saws  into  cubes,  which  are  then  con- 
verted Into  beads.  These  have  no  beauty,  but  their  fragrance  is  lasting 
and  always  fresh. 

The  cbips  and  shavings  from  the  tnmery  and  pieces  of  broken  root 
are  used  to  produce  the  tiuctare  or  essence  of  orris.  This  is  made  by 
placing  8  pounds  of  the  roots  into  one  gallon  of  rectified  alcohol,  and  the 
mixture  allowed  to  stand  for  about  a  month;  when  drawn  off  me  tinct- 
ure is  bright  and  ready  for  use.  This  extract  enters  largely  into  maoy 
of  the  celebrated  perftimes  and  "bouquets,"  for  although  it  possesses 
bat  little  aroma  iteelf  it  has  the  power  of  strengthening  the  odor  of  other 
fragrant  bodies. 

la  the  preparation  of  orris-powder  the  root  is  first  perfectly  dried, 
then  crosbed  under  millstones,  and  finally  reduced  to  powder  in  a  drag 
mill.  The  orris-powder  thus  produced  is  mixed  with  dry  wheat  starch 
in  the  proportion  of  2  poonds  of  orris  to  12  pounds  of  starch-powder ; 
after  being  sifted  and  blended  they  are  allowed  to  remain  together  for 
a  time,  when  the  starch  becomes  fragrant,  and  the  product  is  the  "  violet 
powder"  of  commerce,  which  is  largely  nsed  in  the  composition  of  tooth 
powders.  Sachets  of  orris-Spur  give  a  delightful  odor  to  clothes  and 
linens  in  wardrobes  or  drawers. 


The  black  pepper  of  commerce  is  the  seed  of  Piper  nigrum,  a  half- 
Bcandent,  or  climbing  plant,  a  native  of  India;  it  is  cultivated  in  vari- 
ous warm  countries.  The  [^nt  is  propagated  from  cuttings  taken  from 
its  climbing,  shmbby  stem.  Rich  lowlands,  but  not  wet,  are  selected  for 
aplantation.  Yonng  plants  are  set  about  10  feet  apart,  and  their  climb- 
ing habit  rendering  it  necessary  to  provide  them  with  some  support,  a 
prop  ia  set  along  with  each  plant;  these  props  are  generally  made  of 
rragb-barked  or  thorny  plants,  and  on  account  of  being  set  when  green, 
jut  BS  they  are  taken  from  the  tree,  they  sometimes  grow,  wbi^  has 
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g:iveTt  rise  to  the  statement  *'  that  the  pepper  is  planted  near  to  the  root 
of  ft  tree  upon  which  it  climbs." 

The  tops  of  the  plants  are  nsnally  turned  down  jrft«r  reaching  a  heiglit 
of  6  or  8  feet,  or  to  the  top  of  the  prop,  so  that  a  well-managed  pepper 
plantation  greatly  resembles  a  Tiney^d  when  the  vines  are  trained  to 
poles  or  stakes.  Mneh  attention  is  given  to  carefal  culture,  and  an  acre 
will  yield  on  an  average  1,000  ponnds  of  pepper-corns.  The  berries,  or 
frntts,  are  borne  npon  a  spadix,  that  is,  they  are  arranged  in  dense  clus- 
ters round  a  central  stalk.  They  are  of  a  red  color  when  rijw,  but  hi* 
gatheretl  before  being  fully  matured,  and  just  as  tliey  begin  to  cliniip' 
from  the  green  to  tlio  red-colored  stata  When  gatbei-cd  they  are  Kjirca'l 
in  the  bud  to  dry,  and  when  they  shrivel  and  torn  black  are  ready  to  be 
packed  for  market. 

White  pepper  is  the  same  fruit  allowed  to  ripen ;  it  is  then  gathered 
and  soaked  in  water  until  the  outer  skin  is  soft,  which  is  then  removed 
by  robbing.  The  seed  itself  is  of  a  wbitish-gray  color,  and  when  dried 
forms  white  pepper. 

Respectfully  submitted 

WILLIAM  SAUNDERS, 
BortitmUitrUt,  Pomolofitt,  Lendioapt-GariUntr,  and  SupvimUndnt  tf  (inmlt. 

Bon.  Geo.  B.  Lobino, 

Commisgioner  of  Agriculture. 
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REPORT  OF  THE  BOTANIST. 


SiB:  I  beg  herewith  to  submit  the  following  report  of  tlie  work  of 
this  divisioD  for  the  past  year : 

QBASSES  FOB  TEXAS. 

As  the  resolt  of  our  many  inquiries  with  reference  t«  the  native 
grasses  of  Texas,  much  information  has  been  elicited  respecting  several 
species  which  give  promise  of  fully  meeting  all  tlie  wants  of  that  sec- 
tiou  of  country.  The  prinoipal  need  is  of  a  permanent  jtanture  grass, 
osa  which  will  yield  well,  b(^  the  tramping  of  stock,  and  endure  the 
drought  of  summer.  Such  a  pasture  grass  would  supiily  good  grazing 
for  nine  or  ten  months  of  the  year.  During  the  two  or  three  driest  months 
the  supply  will  generally  need  to  be  supplemented  by  annual  grasses 
provided  for  that  purpose.  In  many  parts  of  Texas  farmers  do  not  feel 
My  need  of  a  supply  fff  hay,  as  the  winters  are  so  open  as  to  allow 
stock  to  graze  in  the  open  fields,  provided  suitable  pasturage  is  fur- 
nished. However,  in  parts  of  the  country  where  there  is  any  liability 
to  severe  or  protracted  winter  storms,  it  will  be  pmdent  to  provide  a 
mpply  of  hay. 

The  grasses  that  thus  far  seem  to  offer  the  most  promising  rcanlto  for 
permanent  postures  are:  Johnson  grass  {Sorghum  halapeme],  Ueaeae 
grass  (Bromut  untoloides),  Texas  blue  grass  {Foa  arachni/era),  and  the 
Ftupiuum  ovatum  described  and  figured  in  last  year's  re|>ort. 

The  Poa  arachni/era,  locally  called  Texas  blue  grass,  has  been  known 
for  many  years  as  one  of  the  native  grasses  of  Texas,  and  during  the 
past  six  years  has  been  made  the  subject  of  some  extended  experiiiteiits, 
chiefly  by  ^Tr.  Geo,  H.  Hogan,  of  Ennis,  Ellis  County.  The  species  was 
first  descrilied  by  Dr.  John  Torrey  in  the  report  of  Captain  Marey's  ex- 
exploration  of  the  Ked  River  of  Louisiana,  as  having  been  found  on  the 
headwaters  of  the  Trinity,  and  named  Poa  arachni/era  from  the  pro- 
flise  webby  hairs  produced  about  the  flowers,  although  it  is  found  that 
this  is  a  variable  character,  probably  depending  somewhat  on  the 
amount  of  shade  or  exposure  to  which  the  grass  is  .subject. 

Several  years  ago  Mr.  Hogan  sent  specimens  of  the  grass  to  this  d^ 
portment,  which  were  examined  and  determined  by  the  botanist,  and  as 
it  was  shown  to  be  a  relative  of  the  Kentucky  blue  grass,  Mr.  Hogan 
adopteti  for  his  siiecies  the  name  of  Texas  blue  grass.  We  give  below 
some  extracts  from  his  letters  relating  to  the  subject: 

I  call  it  TeiBs  bine  grass,  and  if  it  woreroaaiblB  to  patent  it  I  wodM  not  give  It  for 
ill  Use  mineral  wealth  of  Tex«».  J  find  it  is  spreading  rapiJly  ocer  the  conntry,  and 
1  clAim  for  it  all  and  nore  ia  Texas  than  is  awarded  to  the  Poa  proteiwu  in  Keutacky. 
It  Keius  to  be  indigenoas  to  all  the  prairie  oonntr;  botwoan  tlie  Triuity  River  and  the 
Bnzo»  in  our  StMe.  It  bloom*  hero  aboat  the  last  of  March,  and  lipeus  its  seeda  by 
the  J5th  of  April.  Stock  of  all  kinds,  and  even  ponltry,  Beem  to  prefer  It  to  wheat, 
rye,  or  anything  oI»e  grawa  in  tlie  winter.  It  seems  to  have  all  the  cbarBcteristica 
of  the  PoapralentU,  only  it  ia  mncb  larger  and  thercfornnirnrrln  more  grazing.  I  have 
kaowD  it  to  grow  10  Inches  in  ton  days  during  theu'ihtcr.    The  coldest  winteivdo 
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not  evaa  nip  it,  And  although  it  aeema  to  dio  down  doriD^  ■nminer  it  HpriDgs  up  h  * 
Boon  u  the  drat  runs  fall  in  ijepteiiil>er  and  gcovia  all  wmtei.  I  have  luiowD  it  in 
cultivation  some  five  years  and  hava  never  been  able  to  find  a  fanlt  in  it  It  wilt  In 
ready  for  pasture  in  three  or  four  weeks  after  the  first  rains  in  the  latter  part  of  in- 
gust  or  first  of  Septewlior,  I  have  never  out  it  for  hay.  Why  shoald  a  man  want 
hay  whon  be  can  have  green  grass  to  feed  on  1  With  a  pasture  well  set  in  this  gnaa 
yon  canuot  mu  after  your  cows  fast  enough  to  get  them  to  eat  hay  in  onrcoTdset 
weather.  Very  few  of  our  farmers  are  paying  any  attention  to  giaw,  but  mo«t  ot 
them  are  raising  cotton  to  theexolusionof  com,  wlieat,  oats,  &c.,  and  I  am  convinixd 
it  will  talie  Mme  very  severe  lessons  in  e):perienoe  to  teach  them  that  grass  is  the 
main  stake  in  agriculture,  either  as  hay  or  pasture. 

Mr.  8.  C.  Tally,  of  Ellis  Coanly,  Teiaa,  has  sent  specimenB  of  this 
grass  for  identification.  He  Bays  it  la  abnodant  there,  bears  heavy 
pastnring,  and  makes  a  beantiful  yard  or  lawn  grass.  Ho  vent  to  Ennis 
to  see  tbe  grass  grown  by  Mr.  Hogaa  as  Texas  blue  grass,  and  was  aat- 
isfled  that  his  grass  was  the  same.  He  will  be  glad  to  aid  in  bringing 
this  grass  to  notice.    He  writes  fnrther  as  follows ; 

I  liave  shown  it  to  several  Eentuokians  from  tbe  bine  grass  region  of  Kentucky  and 
they  hare  iMCome  deeply  interested  in  it,  and  some  are  of  the  opinion  that  it  is  veiy 
neaily  eqnal  to  the  Kentucky  hlne  grass,  whSch  also  grows  well  here  when  OBoe  set; 
the  difflcnlty  is  in  getting  a  stand  owing  to  the  looseness  of  the  surface  soil,  unless 
tiie  asason  Is  favorable.  The  Texas  blue  grass,  it  we  accept  Mr.  Hogau's  name,  comes 
spontuieundy  apparently  where  all  other  vegetation  is  killed  by  tramping.  I  find  it 
by  the  loadride,  by  fences  and  hedges,  and  growing  luxnriantly  under  Osage  orange 
trsea  15  Caet  Ugh.     Shade  does  not  appear  to  hurt  it  any  more  than  orchard  grasi. 

Mr.  O.  B.  Bichardson,  of  Henderson,  Texas,  saya  of  the  same  gniss, 
tbe  seed  of  which  he  obtained  ftom  Mr,  Hogan^ 

Iplanted  the  seed  in  the  springin  three  short  raws  on  anile  apoor,  sandy  spot  in  my 
garden.  They  came  up  well  and  grew  finely  nntii  the  dry  weather  set  in  about  tbe 
middle  of  June,  It  tlien  appeared  to  dry  up  and  I^decided  it  to  be  a  failure  on  hieh, 
audy  lands.  Bnt  when  the  rains  came  on  in  September  it  started  up  B&esb  and  ii 
now  (lIarahZ7)  G  inches  high,  after  haviug  been  eaten  to  the  grennd  in  December  and 
Main  in  January.  I  planted  the  rows  2  feet  apart,  and  while  it  wasyanng  kept  down 
the  orab  grass.  Nonit  has  entirely  sodded  the  space  between  tbe  rows  by  means  of  its 
ronuera.  It  stood  the  very  hot  and  dry  summer  when  only  fonr  mouths  from  the  seed. 
I  am  mnoh  pleased  with  it,  and  intend  to  save  seed  and  plant  a  meadow  in  the  Ikll. 

Pacpalum  ovatum  was  described  and  figured  in  the  report  for  1380. 
Since  then  we  have  received  specimens  from  a  gentleman  of  Lonieiana, 
without  particular  remarks  as  to  its  vatne^  and  more  recently  from  our 
statiBtJcalcorrespODdeutatOuntersnlle^MarshallGoanty,  Alabama,  Mi, 
A.  J.  Baker,  who  says  it  is  one  of  their  best  perennial  grasses,  witli- 
standing  the  severest  dronght,  and  is  relished  by  all  stock, 

JOHNSOM  Geass  (Sorghum  halapense)  is  growing  in  popularity  as 
farmers  become  more  familiar  with  its  valne  as  a  hay  grass.  It  yields 
a  larger  quantity  of  hay  to  the  acre  than  Bermuda  grass,  but  is  coarser 
and  iiiferior  lu  quality.    Oue  correspondent  says : 

It  prodncea  enormonsly  as  a  bay  crep,  but  has  the  disadvantage  of  lieing  eradicsUd 
with  difficnlty  and  is  liable  to  spread  tu  the  cultivated  grounds.  Italsorequinwa 
good  soil.  These  objections  tend  very  much  to  diminish  its  culture  on  a  large  Kste, 
partionlarly  on  small  and  medium  sized  forms. 

BEBUrmA  aRASS. 


Mr.  S.  C.  Tally,  of  Ellis  County,  Texas,  says : 

Bermuda  is  now  the  most  popular  grasi 
die  Bermuda  sod,  cutting  it  up,  and  thei 
ire,  and  plowing  it  in  shallow  when  the 

Of  Al/al/a,  or  Lucem,  ho  says : 


Bermuda  is  now  the  most  popular  grass  here,  and  it  is  being  planted  by  plowing  tip 
the  Bermuda  sod,  cutting  it  up,  and  then  scattering  it  on  the  land  selected  fiir  pist- 
nre,  and  plowing  it  in  shallow  when  the  laud  is  as  wet  as  It  will  do  to  plow. 
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cImb  land,  or  land  ucarly  frno  frum  itec<ln  of  weeds.  Our  furiiiors  ore  licginiiitig  to  Bce 
ttw  fnll;  of  their  former  negloct  of  the  grasses  aii<l  now  wonld  willinitly  pny  moK  to 
hare  part  of  their  land  reset  in  {rross  th»n  it  cost  them  to  huve  tho  Hod  brokeu.and  the 
IjnsR  deatioyed,  mauy  of  them  Savinf;  broken  ereiy  acre  to  put  in  com  and  cotton, 
and  DOW  cknnot  buy  nnbroken  ]artd  nenr  thom,  and  have  to  feed  thoir  work  stock  as 
le^larly  in  aammer  as  in  wintor. 

WILD  OATS.    Avenafatua. 

In  the  description  ^ven  of  this  grass  in  conuection  with  the  figure 
in  another  part  of  this  report,  it  is  stated  that  the  common  cultivated 
oat  ia  believed  sometimes  to  degeuerate  into  the  wild  oat  Tbe  follow- 
ing case,  described  by  Mr.  J.  G.  Pickett,  of  Pickett's  Station,  Wiscon- 
sin, certainly  seems  to  afford  evidence  to  that  effect.  The  circamstance 
can  only  be  otherwise  accouiit«d  for  by  supposing  the  accidental  intro- 
duction of  the  wild  oat  through  seed  obtained  firom  some  foreign  source. 
It  shows  also  how  easily  thie  pest  is  spread  after  being  once  introduced 
into  a  field.    Mr.  Pickett  writes  as  follows: 

Inclosed  I  Mnd  yoQ  specimens  of  a  plant  known  in  this  section  as  wild  oata.  The 
biitory  of  the  plant  ia  as  follows :  In  the  year  1B5G  Mr.  Lucius  Hawley,  of  this  town, 
tbreshed  with  a  macbiDO  about  15  acres  of  common  white  oata  from  tho  stack  opon 
tbe  gronnd  on  which  the  crop  grew.  The  straw  was  indiSerently  piled  np,  and  so  re- 
mained through  the  winter.  In  the  following  spring  tho  straw  was  set  on  fire,  bat 
being  wet  was  bnt  partinlly  btinied,  and  what  remained  was  scattered  over  aboat  an 
acre  of  gronnd,  and  with  the  balance  of  the  field  was  plowed  nndot  and  tbe  field  sown 
to  spring  wheat.  At  harvest  time  the  threshing  frround  and  tbe  land  upon  which 
the  partially  hnmt  straw  bad  been  drawn  was  foonil  to  be  completely  occupied  by  a 
crop  of  oats,  and  so  thick  npontbe  gronnd  sa  to  have  completely  smothered  the  wheat. 
Mr.  Hawley,  supposing  the  oata  were  from  thoae  of  the  former  crop,  did  not  ezamtne 
the  grain  closely,  bnt  cnt  the  wheat  and  oats  with  a  reaper,  at  tbe  ba\im  time  keeping 
the  grains  separate  as  much  as  possible,  and  he  did  not  discover,  until  stacking  the 
groin,  that  the  oata  were  not  the  common  oat,  bnt  something  different  from  any  he  had 
seen  before.  The  oats,  ripening  early,  had  shelled  upon  the  reaper  and  were  carried 
mote  or  less  over  the  ei^lire  field,  and  a  crop  of  spring  wheat  again  following,  the 
new  oats  were  found  scattered  over  the  whole  field.  This  was  the  first  known  of  this 
pest  here,  and  np  to  this  time  (March,  ISSS,)  it  has  continued  to  spread  over  the  conn- 
try  by  being  mixed  with  seed  wheat  and  oats,  and  transported  fromiiarm  to  farm  by 
tliresuing  machines  nntil  the  damage  done  can  hardly  be  estimated.  It  will  efieotually 
ran  out  any  crop  and  take  entire  possession  of  the  soil.  Seeding  down  the  land  for 
three  or  fonr  years  will  eradicate  the  grain,  and  this  is  tho  only  remedy  ^et  found. 
This  oat  is  a  winter  grain  and  will  not  germinate  and  grow  antil  it  bos  laid  m  or  upon 
tbe  gronnd  over  winter  and  been  frozen.  I  have  known  a  field  of  40  acres  sown  in 
the  spring  with  clean  seed  wheat  and  nothing  else,  from  which  was  threshed  OOO 
bnshclg  of  these  oata  and  wheat,  about  equaling  tbe  amount  of  seed  sown.  The  oat, 
while  growing,  looks  precisely  like  the  common  oat,  but  ripens  early  and  shells  easily. 
The  kernel,  when  ripe,  is  nearly  block,  and  has  attached  to  it  a  spii-al  barbed  tail,  by 
shich  it  will  attach  itself  to  clothing,  grain  bogs,  and  to  every  crevice  abonta  thresh- 
ing machine,  fanning  mill,  or  reaper,  and  will  even  penetrate  the  skins  of  animals. 
When  cleaned  the  grain  weighs  nvm  V2  to  18  pounds  per  bushel,  and  is  only  need  by 
liuely  grinding  the  grain  for  stook,  or  by  ontting,  before  ripening,  for  hay,  of  which 
it  makes  a  go^  quality.  Hy  own  theory  of  Its  origin  ia  that  by  the  action  of  fire 
snd  the  winter  exposure  the  common  oat  on  the  farm  of  Mr.  Hawley  changed  ita 
var4.»,  .,.,1  ..»•.,,«  ■"*-.  t  hi- wild  winter  oat,  which  ia  now  the  worst  pest  this  part  of 

OIBCULAE  LETTER. 

The  following  circular  was  sent  to  the  correspondents  of  the  depart- 
ment and  to  others  interested  in  grass-cnlturQ  in  the  South  and  West, 
to  which  a  large  number  of  replies  were  received,  a  digest  of  which  fol- 
lows: 

DlCPAKTMENT  or  AORICDI.TURE,  DlVISIoy  01'  BOTifTY, 

JFathington,  D.  C,  November  16,  1831. 
Sir:  lam  wellawareof  the  immensoimportance  of  the  grass  crop  to  the  agricnlCnral 
ioterests  of  the  country,  apil  that  many  ilistricta  ore  subject  to  heavy  losses  and  di»- 
sdiantages  from  tlic  want  of  grosses  suitable  to  their  peculiarities  of  soil  and  climate. 
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With  the  purpoBo  of  doing  all  that  is  powible  for  the  henofit  of  the  conntr;  is  this 
direutioD,  it  is  uesirablo  to  obtsin  very  lull  information  from  all  obiBrving  and  pro- 
greaaive  famicra  and  Btock-raiHcra  concerning  tho  difleront  liinda  of  grauitea  whicli,  io 
tueirrespectivi'dislriclK,  are  foundyaiiinble,  anil  the  varionaoouditionuof  soil,  moist Qre, 
or  elevation  which  alJecia  tlieir  succf  giful  culture.  The  acqaiaition  of  anch  iufonnaticm 
irill,  we  hope,  oiiabte  us  to  arrive  at  some  conclusions  that  nill  be  of  aerrice  to  the 
country,  and  to  tti  in  end  we  oakyuur  attention  to  the  subjointid  questions,  hoping  that 
j-ou  nili  give  as  full  ropliea  as  possible.  * 

1.  What  are  the  uatitral  pasture  grasses  of  yonr  district  t 

'2.  Are  any  natural  pasture  grasses  cut  for  the  bay  crop;  and,  if  so,  Trbatl 

X  What  cnlliviitoil  gransfs  are  oscd  for  making  a  hay  cropt 

4.  Have  any  expuridiuntt  befiimiidc,  to  jour  Itnowleago,  in  thoiutrodnctionofDCw 
graBsee;  and,  if  any,  wlialT 

G.  Please  suggrMt  any  graaxcH  that  might  he  nseflil  in  your  seotion. 

G.  Wlint  h  the  churactur  of  the  soil  upon  which  each  kind  of  oultivated  gross  ilov* 
the  best! 

An  early  reply  is  rMipectfuUy  reqaeated. 

Truly,  jours,  ic,  GEO.  B.  LORINQ. 

Conmuriopter  o/  JjrtoiilKre. 

DIGKST  OF   IXFORMATIOS  KECEIVED. 

Some  350  retiinia  were  reciiivcil  to  the  circulars  sent  out.  In  many 
instances  tLe  answers  to  tlio  iiiquirirs  vere  not  so  full  aiid  complete  as 
desired.  Some,  Lowever,  in  atlditiou  to  the  formal  report,  wrote  more 
ftilly  upon  the  sulijoet,  siviug  the  valne  of  particular  grasses  fur  giuzing 
and  liay,  and  their  comptu'ative  merits,  together  with  some  of  the  canses 
which  have  operated  to  produce  failures. 

As  a  general  thing  the  correspondents  were  not  acquainted  with  the 
botanic  or  technical  names  of  the  graB.scs,  and  gave  the  common  or  local 
name  where  there  vras  one.  It  freciuently  hapi)eus  that  the  same  grass 
will  have  difi'erent  local  names  even  in  plaees  not  far  remote  from  each 
other,  and  also  that  the  same  nnme  will  be  applied  to  grasses  very  un- 
like. Many  have  no  common  name,  and  are  referred  to  aa  wild  grass, 
woods  grass,  swamp  grass,  &c. 

So,  in  examining  the  reports,  a  perplexing  difficulty  was  often  en- 
countered iu  not  being  able  to  detennine  to  what  species  a  grass  belonge<l 
fi^m  tho  name  given.  In  some  instances  this  ditllculty  was  obviated  by 
obtaining  specimens  of  the  plants  referred  to;  in  others  they  were  not 
sent,  or  failed  to  reach  here. 

The  reiwrts  were  sent  in  with  commendable  promptness,  and  all 
evinced  a  great  interest  in  tho  subject,  and  expressed  a  strong  desire  to 
aid  the  undertaking  by  all  means  in  their  power. 

WASIIIMtnuN   TKi;riT01{Y  AND  ORKGOM. 

From  Washington  Teiiiluiy  twelve  reports  weio  i('<'eivecl,  and  from 
Oregon  thirty-one.  They  are  so  much  alike  that  we  consider  theni  to- 
gether. 


Buocli  grass  is  fonnd  in  the  drier  places  and  on  the  hills.  Wild  pea- 
vine  and  a  few  wild  grasMea  in  the  timber;  clover  upon  bottom-latitb; 
wild-rye  gniss,  a  species  *>{  Elt/mus,  upon  lowlands,  and  a  variety  oi 
mixed  gi  asses  upon  the  prairies. 

Several  species  of  grass  are  called  bunch  giass,  the  principal  of  whicIi 
arc  Pon  tenui/otia  Xiitt.,  FtKluca  ncabrella,  Erioeoma  cmjiUlata,  and  some 
of  the  species  of  Slipa. 

Buucti  grass,  which  formerly  was  tlie  principal  pasture  grass  upon 
the  uplands,  has  become  abont  extinct,  partly  £rom  the  laud  toing  tal^i^u 
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for  onltiTatioD  and  partly  from  orerfeedisg.    Its  place  has  be^  taken 
by  wild  dues  {Sromia  aeoalintit)  and  other  poor  grasses. 

But  little  native  gra«s  is  out  for  hay,  some  little  wild  red  top,  wild- 
r>e  gTHOit,  salt  marsh  grass  upon  tide-water,  and  east  of  the  Uascadea  a 
little  bunch  grass  is  cut, 

ontTIVATED  GBASSK8. 

Timothy  \s  found  universally  distributed  throughout  this  section,  and 
liiiM  Itecoiiie  so  well  established  that  some  consider  it  indigenous.  It 
has  so  tenacious  a  liold  npon  the  soil  that  it  can  scarcely  be  killed  oat. 
As  a  hay  grass  timothy  has  do  superior;  for  a  pasture  grass  it  gives 
out  too  early  in  July. 

Next  in  general  difTosioD  come  the  clovers  and  orchard  grass.  Bed 
top  also  is  quite  common.  Kentucky  blue  grass,  thongh  uot  so  exten- 
sirely  introduced,  seems  well  adapted  to  some  portions  of  this  section, 
•  The  soil  and  climate  of  Oregon  and  Washington  Territory  are  admir- 
ably adapted  to  the  culture  of  grass,  and  any  kind  will  do  well  if  allowed 
a  fair  chance.  There  is  a  great  diversity  of  soil;  and  often  on  the  same 
farm  all  kinds  may  be  found,  fh)m  the  bla«k  sandy  loam  to  red  clay. 

Prom  some  come  inquiries  for  a  grass  that  will  do  well  npon  lands 
voru  nut  by  constant  wheat-cro]>ping.  Others  say  that  they  are  sowing 
clover  on  their  exhausted  lands  to  recuperate  them,  and  no  better  advice 
can  be  given  the  former  than  to  do  likewise.  By  this  means  the  tired 
lands  can  soou  be  restored  to  fertility. 

A  better  way,  and  one  which  the  intelligent  farmers  will  soon  learn  to 
follow,  is  to  avoid  depleting  the  laud  at  all,  but  by  a  suitable  rotation 
of  crops,  among  which  the  clovers  and  grasses  should  have  a  prominent 
place,  the  lands  can  be  kept  in  a  normal  state  of  fertility,  and  being 
uaturally  rich  will  yield  a  generous  reward  to  the  hosbauibnan's  toih 

CiXlPOnNlA. 

From  California  thuiy-seven  reports  were  received.  They  give  Uie 
following  as  the  principal  grasses: 

KATtVl  PASTURB  0RA8SBS. 

Wild  oata  {Altena  /atwi),  alfilaria  [Erodium  ctcutartum),  bur-clover 
{Medicnrga  dentieulata),  wild  clovers,  of  which  there  are  sevenU  species, 
and  baiKtli  gnuit>,  in  the  order  hamed.  In  the  northern  part  of  the  State 
a  little  wild-rye  grass  (^lymus),  wildredtop,  and  wild  pea  vine  are  fouud. 

Acccounts  from  the  central  and  southern  connties  state  that  the  na- 
tive buncti  grass,  which  formerly  fhroished  a  nutritious  feed  for  a  large 
(lart  of  the  Piicific  slope,  has  of  late  years  become  about  extinct,  and  in 
siiuie  sectioim  the  nllilaria,  bur-clovor,  aud  other  forage  plants,  which 
were  found  on  the  uncultivated  lands  during  spring  and  early  summer, 
an-  slowly  hut  surely  dying  out,  and  their  places  are  being  taken  by  a 
worthless  grass  that  nothing  will  eat,  green  or  dry. 

Mr.  C.  O.  Tucker,  of  Balleun,  attributes  this  gradaal  disappearance 
uf  the  n.itive  grasses  to  the  constant  and  too  close  pasttirage  at  and 
l>riuc  to  the  time  for  maturing  their  Kt;edH,  and  to  a  too  persistent  pastur- 
age with  sheep  at  other  times^  canaiug  the  ground  to  become  thoroughly 
ti'uUden  and  compacted.  This  has  been  followed,  during  the  last  few 
years,  by  nnnauaUy  hot  and  dry  summers.  He  knows  of  no  section 
where  the  need  of  usefiil  forage  plauts  is  more  severely  felt  thaa  here. 
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All  the  natiTd  graasea  of  California,  except  tlie  buncli  ^raas,  are  an- 
naals;  hence,  between  the  Te{3:etation  of  the  seed  and  the  time  when  the 
plante  get  large  enough  to  fiunish  grazing  is  a  period  very  trying  to 
stock.  A  perennial  that  wonld  atfonl  feed  daring  this  time,  they  say, 
would  be  a  very  great  acquisition, 

Mr.  Mart.  Walker,  of  Saint  Helena,  says  that  there  is  an  intense  de- 
sire among  farmers  to  obtain  a  grass  capable  of  resisting  the  intense  heat 
and  drought  of  snmmer,  and  afi'ord  grazing  for  cattle  during  that  period, 
and  if  possible  one  that  will  grow  on  poor  soil.  For  the  want  of  some 
such  resource  many  districts  are  f^t  becoming  worthless.  He  saya  that 
'  this  results  from  the  system  of  continuous  cropping  to  which  the  luid 
has  been  snbjected  for  the  last  thirty  years. 


Except  wild  oats  and  bnr-clover  but  little  native  grass  is  cut  for  hay. 
In  the  northern  part  of  the  State  a  little  wild-rye  grass,  wild  red  to|^ 
and  in  some  localities  rushes,  are  cat. 


CULTtVATXD 

The  various  grains,  as  wheat,  rye,  and  barley,  cut  when  in  the  milt, 
are  principally  relied  upon  for  hay  in  many  parts  of  Oalifomia.  They 
come  as  volunteers,  or  very  often  after  the  grain  is  taken  off  a  "half- 
cast"  of  seed  is  sown  on  the  stubble  at  the  first  rain  in  the  fiill  and 
harrowed  in.  Wild  oats  are  cnt  estenaively,  and  alfalfa  {Medioago  sativa), 
often  called  lacem,  is  cultivated  largely  foe  hay,  especially  in  the  south- 
eni  part  of  the  State,  where  by  irrigation  large  crops  are  made. 

In  the  northern  and  central  counties  timothy  and  clover  are  cnt  to 
some  extent,  and  are  commented  on  favorably.  Thus  far  bat  very  little 
attention  has  been  given  to  this  subject.  The  general  system  of  inn- 
ing in  vogue  here  is  so  different  from  that  of  other  parts  of  the  country, 
and  80  few  experiments  have  been  made,  that  no  particular  grasses  or 
forage  plants  can  be  recommended  at  this  time. 

Further  experiments  and  devdopments  will  have  to  determine  this 
important  question. 

IDAHO  Alro  MONTANA. 

Bunch  grass  is  common  throughout  the  bill  conntry.  In  the  lowlands 
the  wihl-rye  grass  and  other  coarse  grasses  are  foand.  Timothy  is  found 
successfully  cultivated  everywhere.  In  Idaho  clover  is  cultivated  exten- 
sively, especially  in  the  Boise  Valley,  where  some  veiy  large  crops  are 
reported.  Some  farmers  have  put  their  whole  places  in  it.  The  small 
red  clover  is  preferred.    Alfalfa  succeeds  well  in  Montana. 

Timothy  and  clover  are  recommended  for  the  bottoms,  and  alfalfa  for 
the  "  bench  lands."  All  the  grasses  would  succeed  well  with  attention. 
The  Boil  and  climate  are  well  adapted  to  their  growth,  and  all  thin^ 
seem  favorable  to  their  cnltnre,  both  for  pasture  and  hay.  All  the 
farmers  have  to  do  here  is  to  avoid  the  mistake  made  in  many  new  sec- 
tions, that  of  over])astaring  and  cootinaons  cropping,  and  for  years  to 
come  they  will  have  a  nevet-coasing  source  of  wealth. 


The  principal  native  pastnregrasaes  of  Utah  are  the  bunch  grass,  vire 
grass  [Jvnout  Baltums),  salt  grass  ( Viifa  deponjwrata),  and  bo^ognus 
(Buchloe  dact]/loide»). 
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The  wire  grass  and  salt  grass  are  cot  for  hay.  Lucem,  or  alfalfa  (Med- 
itago  tativa),  is  cnltivated  for  forage  and  hay  to  a  greater  extent  thau  any- 
thin  g  else,  aud  sncceeda  well.  In  some  counties  scarcely  any  otherfonvge 
plaut  is  coltivated. 

Clover  is  reported  snocessful  in  some  places  and  timothy  in  others, 
though  neither  has  been  caltivated  largely. 

METT  MBXtOO. 

The  gramma  grass  [Bouteloua)  is  common  on  thehigh  ground  th rough- 
out  New  Mexico.  On  the  river  bottoms  there  is  a  little  blue  grass.  Al- 
fiiHit  has  been  cnltivat«d  more  than  any  other  forage  plant,  and  on  the 
bottoms  it  will  thrive  after  the  second  year  withont  irrigation.  The 
millets  have  been  raised  some,  and  should  receive  more  attention.  'So 
experiments  worthy  of  not*  are  reported. 

The  reports  from  Utah  and  Sew  Mexico  were  so  few  in  nnmber  and 
the  area  so  great  and  so  diversified  that  no  suggestions  can  be  made  as 
to  what  grasses  will  be  best  adapted  to  this  section.  Many  experiments 
will  have  to  be  made  to  determine  this. 

TEKAB.— NATIVB  OEASSBS. 

FromTexas  therewere  sixty-nine  reports.  Then  atura!  pasture  grasses 
consist  of  the  mixed  grasses  nsiially  found  on  the  prairies  which  occupy 
m  large  a  part  of  the  State.  The  sage  or  sedge  grass  holds  a  prominent 
place  among  them,  but  when  overpastured  it  is  ran  oat,  and  the  mesqnite, 
both  hardier  and  better,  takes  its  place.  Tlie  mesquito  is  found  in  the 
northern,  central,  and  sonthem  parts  of  the  State,  but  not  much  in  tho 
northeastern  part. 

The  term  mesqnite  is  nsed  somewhat  indefinitely,  being  applied  to  a 
Djimber  of  grasses,  but  here  it  is  probable  that  the  buffalo  grass  of  tiie 
plains  [Buchloe  dactyloidea)  is  meant.  It  is  found  chiefly  on  the  black 
lands.  The  gramma  grass  [Bouteloua),  of  which  there  are  some  patches, 
is  rapidly  disappearing,  and  is  being  replaced  by  the  mesqnite.  Prairie 
crass  thus  far  has  been  the  chief  reliance  for  hay  as  well  as  pasture. 

Texas  has  always  been  a  great  stock-raising  State,  and  while  the  range 
tras  uninterrupted  no  attention  was  given  to  cultivating  gra^H  or  to  im- 
proving pastures.  But  of  late  years  portions  of  the  State  have  been 
rapidly  filling  up,  and  the  range  consequently  diminishing,  so  now  the 
fanneiB  are  giving  considerable  attention  to  improving  their  pastures 
and  to  the  hay  crop.  This,  intelligent  farmers  ^¥^it^?,  should  receive  all 
the  encoaragement  and  assistance  possible. 

Mr.  Talley  says  that  the  greatest  difficulty  in  making  the  culture  of 
Kentucky  bine  grass  a  success  is  iu  getting  it  to  live  the  first  year. 
The  same  remark  is  applicable  to  most  of  the  grasses.  Tlie  main  reason 
of  failure  he  says  is  not  so  much  on  account  of  the  drought  as  on  ac- 
count of  the  nature  of  the  soil.  It  is  loose  and  porous,  and  dries  up 
very  quickly  on  the  surface:  hence  they  often  fiud  it  difficult  to  get  a 
"f  land  "  of  tntnips  in  the  faU,  or  a  "stand  "  of  millet  in  the  spring.  The 
wil  holds  moisture  well  below  the  depth  of  2  inches. 
He  fiirther  says : 

1  have  taken  Ef^at  intereat  in  inveatigatiDf;  the  snlijcct  of  gmsaeH,  and  m;  labors 
i^fB  nraarded  lij  findine  n  uiiicti  greater  variety  on  my  place  than  I  bail  over  bdb- 
!>cc(«d,  kud  alt  I  have  to  do  is  to  cultivate  siid  (nkc  can-  of  whst  I  aln-ady  imHscsa, 
and  cut  the  weeds  to  prereot  their  shading  and  smotlieiing  out  Che  gnwBes  olnadf  io 
Ihtgraond. 
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Texas  is  naturally  a  graaa  State,  and  only  iieods  toAr  attention  to  nic- 
ceed.  Johnson  grass  and  Bermuda  are  receiviug  considerable  atten- 
tion, and  for  tbe  most  part  are  spoken  of  favorably. 

Bur,  or  California  clover,  does  well  in  tliis  State,  and  ia  bigbly  esteemed 
iu  CaJifomia  for  the  feed  it  affords,  though  tbe  bars  or  s«ed-po<ls  Mli<:k 
to  tbe  wool  of  sheep  and  impair  its  value.  AJfalfa  is  cultivated  lai^ely 
here,  and  does  very  well.  Timothy,  orchard  gi'ass,  aud  clovef  are  not 
reported  on  so  favorably  as  could  be  wished. 

Tbe  millets  are  cultivated  quite  extensively  and  do  well.  Mr.  Clarke, 
of  Henipstea^I,  Waller  County,  Texas,  has  recently  sent  to  tbe  depart- 
ment samples  of  several  kinds,  among  which  were  specimons  of  the  ko- 
called  double-headed  Oermau  millet  4|  feet  high,  aud  estimateil  to  yield 
3  tons  to  tbe  acre. 

Mr.  W.  H.  D.  Carrinpton,  of  Austin,  says  that  there  is  but  one  na- 
tive grass  cultivated  for  bay,  and  that  is  what  is  called  Colorado  hot 
torn  grass;  sometimes  called  goose  grass,  and  in  some  pbices  Green 
Itiver  grass  (Panieum  Texanvm).  Tbe  method  of  culture  most  com- 
moidy  adopted  is  the  same  as  that  for  crab  grass.  It  comes  voluntaril; 
after  com  is  "laid  by."  A  few  farmers  have  found  it  so  profitable  that 
tbey  plow  altd  barrow  tbeir  land  in  winter  and  cut  tbe  grass  as  soon  aa 
it  matures.  In  this  way  they  secure  two  crops  annually.  It  is  preferred 
by  all  kinds  of  stock  to  Hungarian  grafia  or  to  oats  in  tbe  sheaf.  It 
seeds  itself  freely.  The  bay  sells  now  (February,  1883),  at  $25  per  ton, 
while  prairie  hay  sells  at  from  $10  to  $12  per  ton.  This  might  be  intro- 
duced into  the  Southern  States  without  requiring  sny  change  in  tbe 
method  of  cultnre  generally  pursued.  It  is  figured  and  described  id 
the  report  for  1879. 

THB  SOUTHSBN  STATES. 

The  retnms  from  Georgia,  Florida,  Alabama,  Mississippi,  and  Lou- 
isiana are  so  similar  in  general  character  that  they  are  considered  to- 
getber,  differences  being  noted  as  they  occur. 

MATIVK  PAATUilX  OHASfiXS. 

By  an  examination  of  tbe  retnms  &om  this  section,  crab  grass  (Paui- 
cum  aangainaU)  is  found  to  he  tbe  most  extensively  diffused  pasture 
grass  for  sunmier  and  fall  grazing^  while  crow-foot  {Eleutine  Indka)  is 
quite  common  in  Georgia  and  Flonda. 

The  sedge  grass  also  holds  a  prominent  place  as  a  pastnre  grass  In 
Georgia,  Alabama,  and  Louisiana,  being  reported  from  .nearly  one-half 
the  counties.  Several  grasses  are  called  sedge  and  broom  sedge.  Tbi'.r 
are  for  the  most  part  some  species  ofAndropogon  or  Stipa. 

Bermuda  grass  {Cynodon  dactylon)  is  reported  in  over  one-third  "( 
the  counties,  and  is  probably  growing  in  many  more,  and  though  aii  in- 
troduced grass  it  has  become  so  well  established  that  it  is  gencrall.v 
referred  to  as  a  native.  Tbe  wild-pea  vine  is  also  x)lentiful  and  in  some 
places  quite  impular.  In  Florida  it  ia  said  to  do  well  on  tbe  poorsamly 
soil,  and  to  endure  the  heat  and  drought  of  snmmer.  Mexican  clovi-r 
{Rickardgonia  icabra)  is  spreading  over  tbe  sandy  uplands  alonj;  tlie 
coast.  Tick  trifoil,  or  tickseed,  two  species  of  Damodium,  is  friMjiieiil 
in  rich  woods,  and  is  esteemed  as  a  milk-producing  plant.  Nimblefrill 
(Muhlenbergia  Mcxicana  aud  diffusa)  are  found  in  open  woods  iu  ibo 
northern  and  central  counties. 

In  Alabama  and  Mississippi  Japan  clover  (Letpedezaatriata)  has  spread 
extensively  over  tbe  roadsides  and  oncoltivated  fields.    It  wUl  gnw 
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npon  all  soils,  even  the  poorest,  and  wilU^taii<lfi  Uie  heat  and  drooglit 
of  Btunmer  remarkably  well.  It  spreads  rapidly,  and  somo  say  it  will 
root  out  the  broom  solge  and  even  Bermuda.  It  in  rather  acoarse  plant, 
iiD<l  sbonid  be  tried  only  in  planes  nasiiitable  for  the  better  grasses. 

In  Louisiana  crab  grass,  thongh  still  common,  is  gradually  giving 
place  as  a  pasture  grass  to  Bermuda  and  white  clover.  Several  species 
of  clover  seem  to  be  spreading  over  this  section ;  some  of  them  are  said 
to  afford  considerable  seed. 

The  bur,  or  (Jalifomin  clover,  {Medicago  denttcviata)  is  rex>orted  in 
two  counties  of  Alabama,  and  has  been  Buceessf'ully  tried  in  Georgia. 
In  California  it  is  highly  esteemed. 

Pagpalum  ovatum  is  found  in  Texas  and  Louisiana.  It  is  highly  spoken 
of  as  a  pasture  grass  by  those  who  have  ezamiued  it.  (See  report  of 
tbe  botanist  for  1880.) 

Numerous  other  grasses  are  found  growing  with  the  foregoing  species, 
but  generally  are  of  no  particular  value,  and,  having  for  the  most  part 
no  common  names,  they  are  spoken  of  as  wild  grasses,  &c. 

Is  regard  to  native  pastnre  grasses,  Ur.  Hawkins,  of  Hawkinsvillc, 
Ala.,8ar8: 

Tbera  is  but  very  little  irra«3  of  any  kind  here,  except  the  wild  Tarietiea  wliioh  come 
*poDlaneon8ly  on  all  oW  fielde  with  the  broom  aedpe,  ami  our  very  best  pastures  are 
an  these  old  fields.  Old  fields,  when  tnmed  out,  usually  grow  weeds  the  first  two 
cum  aod  require  nbout  four  years  for  them  to  become  sodded  with  broiim  8e<l|;e. 
Bam  this  off  io  early  aiirlng,  ana  with  aotllcieut  cattle  it  need  never  be  burned  again, 
u  tbeoattle  will  keep  it  down.  I  have  an  excellent  pasture  of  liiO  acres  of  this  kind, 
which  will  keep  in  good  condition  30  head  of  cattle,  half  as  many  mules  when  not  at 
work,  ud  some  hogs, 

IfATIVK  lUT  aSASSItS.  ~ 

In  this  section  crab  grass  is  cut  very  extensively,  being  reported  from 
nearly  every  country  where  any  attention  at  all  is  given  to  hay.  Crow- 
foot, as  a  crop  grasa,  is  chiefly  confined  to  Georgia,  Some  of  the  coarse 
swamp  grassf!s  are  cut  to  a  considerable  extent  in  certain  localities. 

CULTIVATKD  ORASSEH. 

Over  one-half  of  the  reports  from  this  section  state  that  no  attempts 
have  been  made  to  cultivate  grass  for  bay.  They  rely  entirely  npon  tbe 
volunteer  grasses,  the  principal  one  being  crab,  which  some  consider  to 
to  be  superior  to  the  sivcall^  cultivated  grasses. 

Tbe  chief  reasons  given  in  favor  of  crab  grass  as  a  pasture  grass  and 
for  hay  are  that  it  is  indigenous,  and  therefore  well  adapted  to  with- 
stand the  effects  of  tbe  dim  ate ;  that  the  gronnd  has  only  to  be  smoothed 
after  the  com  is  "  laid  by,"  and  it  comes  voluntarily;  that  it  never  &ils, 
and  does  well  on  poor  and  sandy  soil. 

In  tl>e  remaining  counties  more  or  less  introduced  grasses  have  been 
cut  for  bay,  consisting  principally  of  henla  graaa  {red  top),  the  clovers, 
timothy,  and  orchard  grass  in  the  order  named.  Bermuda  grass  is  re- 
ported to  be  cut  for  hay  to  a  greater  extent  than  any  other,  excejit  the 
crab  grass.  The  millets  are  cultivated  for  hay,  and  are  deserring  of 
more  attention,  for,  being  annuals,  they  can  be  grown  snccessfnlly  in 
all  parts  of  the  South.  In  Louisiana  tbe  cow-pea  is  considered  one  of 
tbe  best  forage  crops,  and  its  cultivation  is  extending.  In  the  Bed  River 
district  sorghum  of  various  kinds  is  largely  raise<I  for  feed. 

JOnNfiOX   GRASB. 

Johnson  grass  is  steadily  growing  in  favor  and  its  ctdtivation  extend- 
ing.   It  18  being  iutrodaceid  on  tbe  low,  wet  prairie  lands  of  Texas,  and 
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the  reports  axe  quite  fiivorable.  It  is  essentially  a  hay  grass,  and  nay 
be  cut  three  or  foor  times  a  year.  It  should  always  be  cnt  before  the 
seed  stalks  run  up,  else  it  will  be  too  coarse.  It  is  even  more  difficult 
to  exterminate  when  once  well  set  than  Bermuda,  hence  should  not  be 
allowed  to  seed.  The  best  way  to  eradicate  it  is  by  frequent  plowings 
in  July  and  August,  exposing  the  roots  as  mnch  as  possible  to  the  sun. 
It  will  not  bear  tramping. 

Both  this  grass  and  Bermoda  are  regarded  as  a  great  blessing,  or  as 
an  unmitigated  evil,  according  to  the  standpoint  &om  which  theyare 
viewed.  The  exclusive  cotton-planter  is  apt  to  look  upon  them  with 
unabated  hostility,  while  those  who  are  beginning  to  diversify  their 
crops  look  upon  these  and  other  grasses  as  a  great  boon. 

In  these  States  hay  should  be  secured  earjy  enough  in  the  season  to 
allow  the  meadows  to  get  a  good  start  before  the  summer  drought  sets 
iu,  so  that  the  roots  may  have  a  good  protection  during  this  trying 
period.  Meadows  should  not  be  pastured  until  the  fall  rains  set  in,  and 
then  only  lightly,  aud  never  when  the  ground  is  soft  Irom  much  rain. 
Care  should  be  takeu  not  to  pasture  too  late  in  the  spring,  thereby  pre- 
venting the  grass  from  growing  tall  enough  to  cut  before  the  heat  of 
summer.  According  to  the  re^wrts,  the  fanners  are  accustomed  very 
generally  to  pasture  too  closely,  which  causes  great  injury,  if  not  de- 
struction, to  Uie  grass. 

PERMANENT  F 


For  a  permanent  pasture  grass  the  Texas  blue  grass  {Poa  arachnifera] 
promises  to  be  one  of  the  very  best  grasses  yet  brought  to  the  attention  of 
the  South.  It  is  a  strong,  deep-rooted  grass,  with  an  abundance  of  foli- 
age, and  seems  to  possess  all  of  the  ciiaracteristics  neceesaiy  for  a  grass 
to  bo  successful  iu  most  parts  of  the  South.  It  grows  in  woods  or  open 
prairie,  and  thrives  upon  a  variety  of  soils,  poor  as  well  as  rich,  but  has 
not  so  far  as  reported  been  tried  upon  a  dry,  sandy  soil.  This  grass 
seems  worthy  of  earnest  cousideration  by  all  interested.  As  it  is  figuretl 
and  so  fully  described  in  another  part  of  the  reimrt,  more  need  not  be 
said  here. 

The  Texas  blue  grass  dies  down  during  the  heat  of  summer  aud 
springs  up  with  the  first  fall  rains  and  lasts  till  summer  again.  Ber- 
muda comes  in  early  spring  and  lusts  till  Jrost  comes,  thus  being  a  stim- 
mer  pasture  grass. 


From  several  places,  especially  in  Georgia  and  Alabama,  requests 
come  for  a  grass  that  will  make  good  winter  pasture,  and  if  jiossililt) 
one  that  will  succeed  upon  weak,  sandy  soil.  The  eultivat«<l  grasses 
best  adapted  for  winter  pasture  at  the  South  are  the  tall  meadow  oitt 
grass  (Arrhe^mtherum  avenaceum),  which  will  thrive  on  more  sandy  soil 
than  most  of  the  cultivated  grasses  (though  it  prefers  a  nub  upland), 
and  will  yield  more  green  food  iu  winter  than  any  other  grass. 

Orchard  grass  (Dactylis  glomerata)  is  next  in  value.  It  does  well  in 
orchards  aud  thinned  woods,  aud  will  do  well  on  any  rich,  dry  soil. 
After  beiug  cut  or  eaten  down  by  stock  it  springs  up  again  vith  great 
rapidity,  thus  rendering  it  of  peculiar  value  as  a  pasture  grass.  Fxperi- 
ment  demonstrates  that  these  grasses  will  thrive  and  do  well  iu  the 
northern  aud  central  counties  of  the  Gulf  States,  and  ought  to  succeed 
in  all  sections,  except,  perhaps,  on  a  very  dry  sandy  soil.  These  two 
grasses  are  thought  to  endure  the  heat  and  drought  better  than  other 
cultivated  grasses.    Italian  rye  grass  {Lolium  Italteum)  is  one  of  the 
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76171)681  grasses  for  thia  section — ^by  bemg  sown  and  hairovod  in  at  the 
first  &U  rains  it  will  be  ready  for  pastore  oy  midwinter,  and  will  affcuxl 
.1  rich  pastnrage  daring  the  latter  part  of  winter  and  spring,  and  can 
then  be  plowed  nnder  for  the  following  crop,  thns  eoriohmg  Sie  land  as 
veil  as  foraiBhiDg  abondant  winter  feed.  By  only  paaturing  very  lightly 
a  crop  of  hay  can  be  cnt  and  the  stabble  tamed  nnd^  for  a  following 
wheat  or  other  grain  crop.  The  attention  of  fiumers  cannot  be  too 
strongly  called  to  iMs  usAd  grass.  Wild-rye  grass  {Elymus)  and  wild 
meadow  barley  {Sordemn  prataue),  also  the  common  ooltivated  lye  and 
barley,  make  excdlent  paetaie. 

BKKMITDA  GRASS. 

Bermada  has  of  late  attracted  more  than  osnal  attention.  It  hae 
been  referred  to  and  discnssed  by  so  many  of  the  correspondents  that 
an  idea  of  the  estimation  in  which  it  is  held  cannot  better  be  given  Uian 
by  ipaking  a  few  extracts  from  their  letters. 

Hr.  Hawkins,  of  Barbonr  Oonnty,  Alabama,  says  that  he  is  very  cer- 
tain now,  and  has  been  for  years,  tiiat  the  great  want  of  the  Boata  is  a 
grass  with  which  the  tired  lands  may  be  seeded,  and  some  retnm  had 
while  tiie  land  is  being  recaperated.  Bermada,  he  sayB,  is  the  grass  to 
do  this  If  it  seeded,  and  conld  be  easily  destroyed  when  the  land  Is 
wanted  for  cnltivation.  These  difflcolties,  he  says,  operate  safBcienQy 
to  almost  ezclnde  it  from  the  tillable  land.  A  correspondent  &om  liis- 
sissippi  says : 

B«niiadft  is  the  grsM  for  IMa  country,  ndstliiig  hoQx  the  dnragM  of  niniiiur  and 

thsfroetof  wioter,  aDdsffDTdJ '-•■ ' ^•- "■ -'—      ""'"  ■'  ' 

for  pMton,  And  ths  JahnHoa 
more  prafitobln  than  cotton. 

Georgia  has  taken  the  lead  in  introdndng  Benunda  grass.  In  the 
central  part  of  the  State  it  is  fonnd  in  CTeiy  coonty,  and  is  steadily 
growing  in  favor.    The  report  of  tlie  State  board  m  agriooltore  for' 

The  hftj  crop  at  Oeorgift  has  been  nmunaUy  fine  in  1881.  The  oloren  and  cnltt- 
Tkted  DSMea  nude  beaT;  crops  be&re  Hie  smnmei'BdToa^htoonimenoed.  Laige  har- 
rcsta  OT  Bermnd  a  bay  wore  realized  in  some  of  tbe  ooontiea  of  Middle  Qeorgia,  wbaie 
this  vidoable  gran  la  beine  more  bigbly  appreciated  ereir  year.  It  maikes  a  nay  in- 
(rnu-  to  none,  witb  the  advantage  m  being  permanent  when  once  well  set.  Qnlte  a 
nnmber  of  brman  now  realize  a  better  income  ttom  landa  set  iu  Betmnda  than  they 
did  fram  ths  Nme  when  in  ootbon. 

Another  correspondent  says : 

Bennnda,  beyond  sU  donbt,  ia  the  b«8t  graM  fbr  pastore,  but  for  hay  we  need  other 
imiaia ,  and  I  am  eatisfled  that  Johnson  graea  is  the  one  for  that  pnipose.  These  two 
t,nwiiii  baTB  the  power  to  nuke  this  seotUMi  a  gnat  stock  connlry. 

Snch  expreesionB  as  this  fteqnently  ocoor  in  the  reports :  "  B.ermnda 
is  the  bes^  bat  tiie  fonnras  are  afr^d  of  it." 
Hr.  F.  Sap,  of  Bapides  Parish,  Lomeiana,  says : 

Uranes  none  oan  compare  in  genMral  wefiilneM  to  the 

. paotnie  grass  foraU  kinds  of  Kkiek,fiimiahing,throiiRh 

icuIt  the  entile  year,  and  even  in  winter,  nnder  some  ciroomstaneee,  an  extraordl- 
'  food.    For  bay  pnTpoaes  it  cannot  be  snr 
rill  yield  more  to  the  aera  than  any  other ' 
, .  of  Inaem  (if«dleii$o  toliva)  and  Jonnaon  g 
■iqwrlor  hay. 

Again  Mr.  Beip  says  of  Bermada: 


Of  an  tiw  nsnal  enltiTated  graisBs  none  can  compare  in  gOTnaal  wefiilneM  to 
Bennnda.  It  is  invalnable  as  a  paotnie  grass  foraU  kinds  of  auiek,  fumiahing,  throi 
nculy  the  entire  year,  and  even  in  winter,  nnder  some  ciroomstaneee,  an  extratnui- 
nuy  amonnt  of  food.  For  hay  pnTpoaes  it  cannot  be  surpassed.  Under  fkTorable 
riioonistancea  it  will  yield  more  to  the  aera  than  any  other  Known  grsiM  with  the  ex- 
ceptioa,  poadbly,  of  Inaem  (if«dleii$o  toliva)  and  Jonnaon  gross,  tlie  latter  being  too 
couM  to  make  siqi    '-•-- 
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Bnnuner  plowj^  repeatf>d  &e<inttitl7,  followed  by  oata  is  tlu  fUl  and  wioUr,  ui 
after  the  <Mt  orop  by  a  lieAvy  crop  of  poMO.  If  Uiie  ic  mli  done  thero  will  m  do 
ttonhle  hi  mkUng  a  crop  of  oon  or  cotton  tho  following  year. 

Colonel  lajxe,  in  "  Forage  plants  at  tlie  South,"  aays,  in  refeiraoe  to 
destroying  Bermada : 

Upon  ordinuy  nptand  I  hvn  fomd  bo  difllonl^  in  daitrojriag  It  hj  eloae  cnltlTa- 
tion  in  cotton  MT  two  yeftis.  It r«qnin«^few  extra plo«lngstogetthatodthoHaclil,T 
broken  to  pieces.  Tbe  breaking  qhoald  be  dove  wlw  a  email  plow  inrt,  and  a  hairov 
ran  over  It  onoe  or  twioe  In  wntet  or  ewly  spriBK.  Tako  adTantage  of  Um  diT,  kot 
^»^s  of  MiBiDMr  to  havo  tiM  graos  tliat  may  be  nMind  allre  plowed  aad  hoed,  and 
ezpoeed  m  muob  H  poa^ble  to  the  son.  lu  ordinaiy  neaone  ao  moeb  of  Uie  gnn 
will,  be  killed  the  first  year  that  but  little' inteifeienco  with  the  next  orop  need  be 
■ppnSended. 

Bermuda  is  esBentially  a  sonthem,  sammer-paBtiire  grass,  and  ae 
mch  poBsesaea  8ai>eTior  qnatities.  It  ifiD*  ttuive  upon  poor  soil  and 
stand  the  heat  and  dzonght  of  ennuner.  It  is  nutritiona  and  is  eaten 
1^  all  kinds  of  stock.  It  is  permanent  vhen  once  well  set,  provided  it 
is  pastnred;  otherwise,  the  broom  sedge  and  oftier  grasses  will  ran  it 
oat.  It  reqnires  tramping  to  flourish.  The  objections  it  enconnta«d 
dnring  the  nnt  years  of  ite  introduction  have  gradually  given  way.  as 
tiie  &aaitxB  have  seei^  more  of  it,  and  have  bMsome  better  acqnaurM 
with  its  natore  and  habits.  To  make  hay  it  requires  a  rich  sou — a  siril 
lidi  enongh  to  prodnce  good  crops  of  ttmoiby  and  the  mere  valoable 
grasses.  It  is  an  amelioratiif^  crop.  A  field  kept  in  Bemnda  a  few 
years  win  become  so  mooh  ennehed  that  shonld  it  be  wanted  for  colti- 
ration  the  increased  crops  will  more  than  pay  for  tbe  extra  Ikbm  aod 
eroeoue  f«qnin>d  the  first  year  on  acoonnt  o£  the  sod. 

Often  in  the  reports  a  reqnest  is  made  fi>r  a  grass  that  will  do  well 
on  their  exhausted  lands  taiA  yield  some  retom  while  the^  are  beiiif 
recnperated.  Lands  nataxally  fertile,  but  depleted  by  cropping,  if  :iiot 
"tamed  oat  In  ocRmnonB,"  ean  be  reoaperated  by  proper  managuoeiit 
throogh  the  agency oi (uneUcwatang crvps,  the partionlar ones  tobe used 
Tt^iying  with  we  different  oonditaons  <rf  location,  natore  of  soil,  ftc,  and 
cannot  be  ent«»d  ihto  minutely  here,  but  which  the  intelligent  oaktira- 
tor  will  80(Hi  learn  to  determine. 

Immediate  aod  constant  retnms,  as  some  ask  for,  shoold  not  be  ex- 
pected &om  a  soil  already  exhausted.  Batina8horttime,bygenenni8 
trealsnen^  they  can  be  brought  to  a  condition  to  onoe  more  reward  die 
tdler  for  his  huior,  and  will  prove  in  the  end  to  be  mac^  more  ecMtotni- 
c^  than  to  "tarn  the  fields  oaf  and  wait  thirlty  or  fcnrty  years  for  tite 
sTow  process  of  natoral  reonpraatjon,  expending,  meantime,  one^  en- 
ergies in  clearing  and  bringing  into  cultivation  new  tracts,  to  oe  in  ton 
abandoned  and  "tamed  oat" 

Some  ask  for  a  ^tsm  that  will  do  well  Tipoa  a  soil  natorally  poor  a 
barren.  Such  a  soil  will  not  yiedd  anjEthing  without  fBrtilising,  except  a 
few  worthless  weeds  or  some  of  l^e  coarser  plairtB.  Good  grasses  viQ 
not  grow  on  land  that  will  not  prodnoe  medium  crops  of  grain,  ByoaiDE 
fertuizers  and  turning  under  green  crops  the  prodnctiveoess  can  be  in- 
creased so  as  to  give  fair  retunis,  and  then  by  softable  roti^on  the  land 
can  be  contlaaoasly  improved. 


In  nearly  one-half  of  the  coanties,  aociording  to  the  repoits,  bo  ex' 
perimenta  introducing  new  grasess  have  been  made,  .while  In  maaj  of 
UiO  other  counties  tiiey"haTe  been  made  mtty  on  a  snukU  aoale,  and  wve 
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too  o&ea  abandooed  asfaflqFes  befttro  tb^  bad.been  fairly  tested.  Fail- 
nrefi  frequently  lesnlt  fixun  not  fdlJytindenitBadiiig  the  nature  and  re- 
qniiementa  of  the  gi^Bsea,  eapeciallj  daring  tjie  early  stages  of  their 
gtawtb.  At  first  t&y  are  ve^.aad.of  slaw  growth,  ^nd  require  special 
oare  until  weB  establuhe^.  llie^ne^  to,be  protected  from  the  vigorous 
and  already  vell-root«d  natlVe  species,  and  especially  {rom  being  smoth- 
ered and  kdled  oat^  tli^  dense  groVtb  of  weeds.  Neither  should  stock 
be  pennitted  to  oommit  depred^tiouB  and  tiamp  them  out.  Often  &o,m 
Eegleoting  to  tako, these  precautions  the  grass  dies  out  and  the  ezpeii- 
ment  is  abandoned. 

8on^  however,  by  proper  care,  seo^ire  a  good  stand  and  have  a  piomis* 
Ing  prospect  of  success,,  but  by  oferpa^torin^  or  paetaring  at  onsnit- 
able  times  tbey  are  apt  to  eztaminate  the  grass  and  attribute  the  ^H- 
Qte  to  a  want  of  adaptability  of- the  grass  to  the  conditions  of  soil  and 
climate,  or  to  the  beat- and  drought  of  summer.  Hence.thete  is  a  wide- 
spread and  ofteD-expiesBed  sentiment  tbat  introduced  grasses  will  not 
sicceed  in  the  SontlL 

It  may  be  tme  that  hi  the  extreme  South,  in  the  Qulf  belt,  the  in- 
tense heat  and  long  drought  of  sommer,  combined  with  a  weak,  sandy 
soil,  presents  diffli^tiee  to  the  caltare  of  gras»,  and  the  same  things 
affect  mam  or  lees  all  crops.  But  we  have  abundant  t«ptimony  from. 
those  who  have  given  ear^l  attention  to  the  subject  that  in  a  majority 
of  cases  the  caoses  of  fiulnre  are  vaeti  as  can  be  sacoessfolly  overcome 
by  proper  management. 

lii.  J.  J.  Barclay,  of  Wheeler,  Ala.,  says : 

I  hare  eiperiiiient«4  on  my  place  tritl)  most  of  the  onltl  rated  gr&Mea,  and  find  they 
do  well  If  protected  from  Uie  trftmpiiig  aod  'dencedatlona  of  stock  for  ooe  ieuon, 
•  *  ■  luu  cmfl dent  of  their  anocoM  and  feel  tlutt  their  Introdnotlon  ii)to  this  por- 
tion of  tha  Soath  will  be^f  iiuwloi4able  buieflt '- "^-  '■ '■ '-    -    ' 


Another  says  Uiat  orohaid.  grasSr-tall  meadow  f>at  grass,  and  Jphn- 
son  grass  will  do  well  if,  properly  attended  to  and  the  ground  suitably 
prepared.  Mr.  Hawkins  says  that-his  experiments  show  that  any  of  the 
gtaases  will  do  well  npon  rich  loam,  or  on  moist,  stiff  land,  or  on  moist, 
sandy  luid.     Mr.  D.  P.  Hurley,  of  Pike  County ,says: 

I  iraiild  add,  on  the  important  subject  of  graaaea,  that  their  onltiTatien  la  udl; 
ntglaeted,  not  beoanw  tlie  climate  ia  noitlle  or  the  aoil  nnadapted,  nor  l>ec»iise  thoy 
camiot  be  soocewfally  onltivated,  bnf  for  the  reason  that  dlvoreined  ogrioalture  la 
praotic«U7  dia&vored. 

Ur.  P.  M.  MorehoDse  sent  from  Texas  a  sample  of  Kentucky  blue 
grass,  grown  on  the  open  prairie,  without  shade  or  extra  oare  siter  well 
set  It  has  withstood  the  heat  and  drongbtof  summer  for  thiee  years 
extremely  well. 

Other  extracts  nught  be  giy^n,  all  tending  to  show  that  the  graeses 
canbesnccessfolly oaltiTated in alargeportion of Oie Sonth.  All thi^ugh 
the  noithem  and  central  opontim  no  difficulties  will  asnally  be  encount- 
ered in  cultivating  all  the  moie  valuable  grasses  that  cannot  be  overcome 
byusing  ffood  jaagmenfc'in  seleclSng  the  soil  best  adapted  to  eaeh  kind, 
giving  suitable  att«ntioa  to  the  preparation  of  the  gronnd,  and  giving 
the  grass  doe  protection  during  ^e  first  stages  of  growth.  The  experi- 
ments made  in  litese  counties  and  the  success  attending  them  fhlly  de- 
monsirate  the  truth  of  the  above  statements. 

Tet  there  are  lai^  tracts  of  coimtry,  often  embracing  coimties,  where 
a  meadow  at  gtaas  is  notr  to  be  foond.    Mr.  Hawkins  ss^s  thai  he  does 
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not  knoT  of  a  meadow  of  caltivated  graes  in  SoaUieaeteTn  Alabama. 
Similar  statements  come  from  Loalsiana.  This  nn&Torable  ooodition 
lias  arisen  from  aever^  Inflaences,  wfaieh  oan  only  be  referred  to  haie. 
Amonif  them  may  be  mentSoned  the  oastom  of  exolosiTe  oottoB<plant- 
ing,  which  has  been  so  sednloosly  followed  for  so  many  yearq,  leaviiig 
bnt  little  time  for  anything  else;  also  the  habit  of  "tnrning  out"  itelda 
when  depleted  instead  of  reoaperating  them  by  ameliorating  oropQ. 

Another  is  the  relnotanoe  and  hesitatioB  whfadi  persons  naturally  feel 
abontchangingold-eBtablishedwq^fi>rnntTiedme41iodB,witiionttheen' 
cooragoment  and  aid  of  example  to  guide  them  in  their  new  enterprise. 
!rbe  want  of  Bced  baa  been  quite  an  impediment  to  inbreased  attention 
being  given  to  the  grass  crops.  The  ooirespondents  say  that  a  libera 
distribntion  of  grass  seed  would  relieve  a  deeply-felt  need  and  do  mnch 
toward  determining  the  important  qnestdon  6t  extending  grass-CDltnre. 

Portions  of  Florida  and  the  district  ^ong  the  Gnlf  presents  some  diffi- 
sulties  to  the  culture  of  grasses  as  well  as  of  othef  crops.  Thi^  is  dne 
t6  several  causes,  and  experiments  will  have  to  determine  what  forage 
crops  are  beet  adapted  to  this  section,  and  what  modes  of  culture  are 
best  suited  to  them.  An  experimental  station  estaMished  here  would 
do  much  toward  solving  thie  important  problem,  and  would  also  t^imish 
useful  and  much  needed  information  in  regard  to  the  best  metbod<rf 
treating  all  crops. 

Fifth  inqttiry:  "Please  suggest. any  grasses  that  migiit  be  oseftil  in 
your  section." 

The  replies  to  this  reqaest  were  somewhat  limited,  and  often  rather 
snggestivB  than  definite.  There  are  but  few  to  be  added  to  those  already 
mentioned.  Bnt  fi>r  convenience,  all  of  the  gnasses  reoonunended  m 
trial  by  the  correspondents  will  be  given  here,  together  with  such  sog- 
^tetiaaB  as  the  ^neral  tenor  of  the  reports  and  correspondence,  um 
mformation  obtamed  elsewhere,  would  seem  to  warrant!.  Tbey  reoom- 
mend  as  follows: 

For  Waahinffton  Territory  and  Oregon. — It^ian  rye  ffaaa,  ondiard 
grass,  the  clovers,  tall  meadow  oat  grass,  Kentnoky  bine  grMS,  13exaa 
mesquite,  and  Bermuda. 

For  California. — Timothy,  large  red  clover,  tlie  millets,  prcbaird  grass, 
Italian  rye  grass,  white  clover,  Guinea  grass  {Panicnm  jumentorwH), 
Bermuda,  and  8lfal&. 

For  fiako  a«4  Montana. — AU'thegrassesfor bottom  lands, and  al&l& 
for  "bench  lands." 

For  Texas. — Al&lfa,  Bermuda,  timothy,  the  clovers,  orohArd  grass, 
Johnson  grass,  and  the  millets,  in  the  order  named. 

For  Georgia. — Kentucky  bine  graas,  orchard  grass,  herds  grass  (called 
red  top  in  Kew  England),  timothy,  the  clovers,  and  alf^&,  in  the  order 
named. 

Fbr  Florida. — Bermada,  al&l^  Guinea  grass  {Panieum  jianetUorvm], 
orchard  grass,  Johnson  grass,  and  clover. 

For  Mabama. — Orchwl  grass,  Kentucky  bine  grass,  timothy,  herds 
grass  (red  top),  Johnson  grass,  amil^  and  California  clover. 

For  Mistitsippi. — Orchard  grass,  herds  grass  (red  top],  the  clovers, 
Kentucky  blue  grass,  and  the  millets. 

For  Louinana. — Kentucky  blue  grass,  orchard  grass,  Bermuda,  tioi- 
ot^,  herds  grass  (red  top),  tJie  clovers,  and  alfEdfo. 

The  above  are  the  principal  forage  plants  enumerated  for  trial.  It 
will  be  observed  that  in  some  instances,  instead  ef  suggesting  new 
grasses  for  trial,  those  are  named  which  have  already  been  so  folly  tried 
that  there  is  no  question  abont  their  success. 
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It  appears  from  tliQ  rex^orts  and  eorrespondeticd  that  the  priadpal 
need  of  Wa^ngtoo  Territory  and  Oregon  la  a  pautnre  grass  for  the 
dry  hilla  in  place  of  the  nearJ;  eztinot  banch  grass ;  some  are  deairona 
that  Bemmda  aod  Texas  mfisquite  be  tried.  The  latter  haa  already 
been  reported  as  encoes^iil  iu  several  counties.  There  ia  some  oncer- 
tamt?  conceniing  vhaC  grass  is  referred  to,  as  several  go  nnder  the 
name  of  mesqnite.  It  i»  probable  that  some  mean  the  SvcUoe  daciy- 
loidea,  the  boffido  graas  of  the  plains,  a  valaable  pasture  grass  and  Binu- 
lar  in  habtt'to  Bermada.  In  Texas  it  ia  called  mesquite.  The  snggtss- 
doiis  of  tJtese  correspondents  appear  worthy  of  attention. 

Id  Sontheni  Califivnia  aome  wish  Sermnda  to  be  tried  for  their  past- 
ore  land  which  oamio(  be  plpwed,  and  where  the  biir-elOver,  &&,  is 
being  Cramped  oat.  They  diso  think  that  the  Guinea  grass  {Panieum 
jSmMtonm)  might  paseibty  sncceed. 

The  sag^eetiWB  from  Florida  were  from  only  a  few  eonnties ;  the 
general  fanpreaBioD  seems  to  be  that  crab  grass  and  o^er  native  grasses 
are  sQperior  to  the  so-called  onltivated  ooes.  Some  Uiink  that  a  grass 
wijl  have  to  be  obtasned  from  Cuba  or  the  tropics  to  be  suited  to  the 
climatic  oonditians  exjating  there. 

Bar,  or  California  clover  fMedieago  dei^iadata)  and  alfllaria  [Erodium 
eieiUaniHit),  both  valued  in  California,  are  deserving  of  consideraCloB  tit 
the  Sonthdm  States.  Experiments  will  have  to  determine  whether  or 
not  the  climatio  conditions  here  will  be  fftvorable  to  their  snocess. 

The  cnltoie  of  grass  crops  in  the  seotiou  of  country  under  oonsidera- 
tion  is  comparatively  new  and  undeveloped,  and  the  inquiries  made 
through  the  circulars  elioited  in  part  its  prasent  condition  and  some  of 
the  more  pressing  wants,  bnt  the  informatioii  afforded,  tWigh  vakiable, 
was  not  so  lull  and  complete  as  to  enable  the  departnieDt  Gi  nomeroas 
oases  to  determine  with  suMoient  exactness  the  kinds  of  forage  plants 
best  suited  to  bheir  several  wants. 

^o  acoompliah  this  will  require  Airtiier  investigation,  and  must  rest 
largely  npoa  the  result  of  experiments.  These,  to  be  of  such  practical 
value  as  the  importance  of  the  subject  seema  to  demand,  will  need  to  be 
lyf  toMatiooUy  and  thoroughly  carried  on,  either  at  experimental  stations 
extablished  by  the  deptuteent,  or  thronf^h  the  agency  of  intelligent 
ealtlvators  iu  nnnerous  locatdons,  all  working  methodically  and  making 
frequent  detailed  reports  through  properly  prepared  blank  forms. 

A  personal  inspection  of  the  prevalent  modes  of  culture  practiced  in 
different  places,  and  of  th'e  experimental  crops  in  several  stages  of 
growth,  would  be  a  very  desirable  aid  for  determining  the  causes  that 
operate  to  produce  finilnre,  and  the  best  methods  to  porsue  to  afford  a 
reasonable  assurance  of  success  in  the  cultivation  of  the  different  species 
of  jgraflsea  which  are  subject  to  many  varying  conditions. 

The  subject  ia  of  such  vital  importfuice  to  all  that  no  efforts  sbonld 
be  spared  for  acoomplishing  the  desired  end.  Those  already  made  by 
the  departanent  have  met  with  the  most  gratif|ying  approval  and  com* 
mendations  from  every  place  to  which  the  Gircolars  were  sent  A  gen* 
eral  desire  Is  expressed  for  their  contiuoanto  and  much  aoxie^  mani- 
feated  for  tbedr  success.  The  farmers  all  gladly  proffer  t^eir  servioea 
to  aid  in  tbe  work,  and  are  anxiously  vaituig  to  see  wbat  will  be  done. 
The  general  tenor  of  tbe  reports  goes  to  show  that  seldom  has  a  sat^eot 
been  presented  whidi  has  awakened  a  more  nniversal  and  deeper  inter- 
est thfoughoDt  the  South  and  the  Faoiflc  slope  than  thi^ 
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DEBOBIPnON  OF  QBA8SSS  FIQUBBD, 

FoLYFooon  uQSBPxusaaiB — Beaid  grMs. 

An  annnal  gram  freqaest  ii  OaUfonda,  OrM^oo,  Ajixona,  and  Utah, 
aod  aoinetimefl  foand  on  the  Atiaotio  oowt.  It  is  a  p»twe  of  Eiin4>e. 
The  odlma  an  from  S  incbes  to  2  feet  high,  rather  atout,  apt  if>  be  pro- 
oombent  at  the  boee,  aod  oAea  braoobuig  below.  There  ai«  oBiwlly 
three  or  four  lesTflB  od  the  calm,  vhioh  are  broad,  flat,  3  to  6  inchee 
lODg,  aod  Bomewhat  rongh.  The  eheatba  are  ittther  loose  and  striate, 
and  the  ligole  l(Hi^  andc^toae.  The  ponUile  varies  from  I  to  lindieB  in 
Imgth,  oontraoted  into  a  dense.  <^1^diiaal  spike,  of  a  yellOTish-BhiDing, 
green  color,  the  long  awns  or  beards  of  the  flowers  being  very  conepio- 
nooB.  Thespikeleta  are  l-flowered,.Feiy  small,  abonii  one  me  long.  The 
outer  glomes  are  nearly  equal,  l-nerred,  notched  at  tlte  ^>ex,  and  ex- 
tmded  into  a  slender  awn  or  beard  fnnn  two  to  fooi  times  ae  long  as  the 
glome.  The  flower  inelosed  by  these  two  glomes  iavoy  small,  the  flower- 
ing glamensnally  having  a  fine,  short  awn;  thepaletisminote,Teiy  tbi% 
del^te,-and  awnloas.  It  is  qnite  an  ornamental  grass,  bat  of  little  ag- 
zioaltaiu  valoe.  (Plate' I:  «,  spitfelet}  h,  flower;  o,  flowering  Klome 
mora  enlarged.) 

AOaOBUS  KlCEOFBTXJJu 

Appaiently  an  aonaai  or  biaDnioI,  fregoently  with  aeveial  calms  spring- 
ing tcma  one  root.  Badioal-  leares  few.  Onlms  erect,  rigid,  1^  to  3  fie^ 
high,  with  fonr  or  Ave  rongh  aiul  rather  rigid  leaves;  the  she^Ju  loog 
and  ronghiah,  the  leaves  3  to  6  intdies  long,  two'or  three  lines  wide,  grad- 
oally  pointed.  Upper  put  of  calm  n^ea.  The  panide  is  3  to  5  inches 
long,  erect^  rigid,  spike-like,  narrow,  and  dense^  flowered;  sometimes 
intCCTupted  bwow.  The  sink^ts  are  draiady  crowded  on  the  shwt,  al- 
most sessile  branches,  and  single  flowered.  The  outer  gibnee  are  slightly 
aneqoal^  rather  more  than  a  Jute  in  lengthy  awn  pointed,  narrowlylaneeo- 
late,  acabroQB  or  hispid  on  tbe  keel,.l-Derved.  The  flower  is  vei^  uin. 
ate,  consisting  of  a  thin,floweiing  B^nmeaboathalf  as  loi^  as  the  outer 
glomes,  li-toothed  at  the  sommlt,  dnd  on  the  back  fiimished  with  a  slender 
awn  thrde  limes  its  own  length,  readily  seen  projeoflng  beyond  the  outer 
glomes.  There  is  no  proper  patet,  or  oi^  a  microsoi^ic  one.  This  grass 
gives  some  promise  ot  stUity.  (Plate  U:  a|  outer  glumes;  fr,  flowering 
glume  with  its  awn.) 

AaBOSm  BXABAU— False  Bed  top. 
I 
This  is  one  of  the  most  variable  of  grasses,  in  the  rmtortfbr  1^ 
we  gave  a  fignre  of  the  form  oommoA  in  the^mountains  of  Coldrado  and 
eastward.  We  now  present  a  figocs  of  one  of  the  western  fimns  ooow 
ring  in  Alaska  and  sontitward  to  Oregon  and  Oalifocnia.  It  grows 
from  2  to  3  ftet  high,  with  a  stoat,  firm  c<dm,  dothed  with  three  or  fbnr 
broadisb  leaves  4  to  6  inohes  long.  Tba  etiuns  and  leares  are  either 
Boabrons  or  smootfaish.  ^e  pu3(de  is  4  to  6  inohes  long,  pale  green, 
rather  loose,  bnt  with  erect  branches.  There  are  five  or  more  at  each 
jolnt^  and  of  unequal  langth  (&om  half  an  inch  to  2  inches),  and  flower- 
l>eanng  nearly  to  the  base.  The  stfibelets,  as  always  In  Uits  genos,  are 
single-flowered.  The  outerglnmes  are  acuminate,  of  attontequal'length, 
rough  on  the  keel.  The  flowering  glume  is  about  one-third  porter  than 
the  outer  gliunes,  rathet  acute,  4rnerTed,  and  sometimes  with  a  vei; 
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short  ftwn  oa  the  bic^  l%e  p^et,  If  present,  u  veiy  miunte,  scaxoely 
as  kmg  as  the  ovtrf.  There  le  rsMcm  to  beliere  that  this  vill  be  a 
rahuUe  grasa  in  many  localltiefl,  bnt  as  yet  too  little  is  knows  reepeot- 
iagit    (PUtelll:  a,  onte* ghunes ;  fr,  flower.) 

OALuuonoffim  8Ti:.TATia&. 


groood,  in  the  Boofcy  Koifntuns  at  TirieaB  aJtitadee,  also  on  hill-eides 
in  CalimBia  aod  Orogcm.  It  fiirnishM  a  ooaiBB  ftT&ffe  in  nnooltivsted 
land,  Imt  eaoDot  be  Teoommeaded  for  oaltJTatioB.    Tba  oalmB  are  from 

1  to2£eethigh,ei«et,rigid,aodleaiy;  the  radical  lesTes  are  freqoHitly 
aa  long  as  the  culm  and  two  or-ttiTee  lines  wide,  sonetimes  flat,  lone- 
ttmes  niT<Aiite  and  rigid.  Hie  calm  leaTes-aieft<(HnSto6orS  inches 
lopg,  and,  like  the  radieal  ones,  rigtd  and  eoabrooB.  The  pssuole  is 
narrov  and  spike-like,  3  to  5  iaoties  long,  rather  dense,  sometimes  inter- 
mpted  belov,  and  mtyfog  fiiom  pale  green  to  porpw.  The  rays  are 
mostly  in  fives,  very  short  and  rongh.  The  spUcelets  are  dngl&'flow- 
ered,  aboat  a  qvartcr  of  aa  iiudi  Img,  on  diort,  roughened  pedicels ; 
the  OBter  glnraee  are  neariy  egsal,  oTate-lanoeolate,  acate.  uie  upper 
3-nerved,thelo«e^l-iier7ed.  l^eflowerfngglniDeisrathvmorterthBii 
Uie  entft  (Hiee,  of  similar  textnre,  S-nerred)  l-tooth9d  at  tite  apex,  and 
bearing  on  the  bach  a  twisted  and  bent  awn  aboot  one-half  longer  thaa 
itsrif ;  BorronndiBg  the  base  are  a  few  short,  sill^  haize;  thwe  is  ateo 
a  hairy  pedicel  or  rodimeDfrof  anottier  flower.  The  palet  is  abont  as 
long  as  its  gtnaie,  thin,  2-nerred  and  2^tootbed  at  the  apex.  (Plate  lY : 
oo,  outn  glomes;  b,  flower.) 

TSVBJJBK^SBmX  OOKATA. 

This  has  been  heretofore  known  as  Vtu^fa  oomaia,  but  It  diffen  too 
little'fhnn  Mnhlenbergia  to  be  sepeirated  from  it  It  grows  throngfaoat 
theBockyHoontain  region  in  Colorado,  0tah,  Wyoming,  Idaho,  Ifevada, 
and  OaJiromia,  nsn^ly  oa  the  sandy  or  tdlnviat  banks  of  streams.  It 
grows  in  tnfts  from  flim,  ovephig  roots-stocks,  l^cre  is  reason  to  think 
it  may  be  a  valuable  grass  for  am  r^ons.    lliecnlme  are  erect,  simple, 

2  to  3  feet  long,  le^  below,  the  leaves  3  to  6  inches  long  and  reoghish, 
the  upper  one  at  first  inclosing  the  base  of  the  panicle,  the  joints 
aligbtty  pnbescent.  Hie  pani<de  is  2  to  finches  long,  narrow,  and  some* 
what  dense,  sometimes  iateirupted  below,  generally  of  a  pnrplish  or 
lead  color,  and  soft  te^tore.  The  rays  ore  mostly  in  twos  er  threes 
densely  flowered.  The  spikelete  are  single-flowered,  near^  sessile. 
Tlte  ont«r  glomes  are  very  narrow,  aonte,  nearly  equal,  1-nerved,  1} 
to  2  lines  long.  Tiie  flowOT  is  rtrther  shorter,  and  is  snrrounded  by  a 
copioos  toft  of  long,  sflky  hairs  arising  from  its  base.  The  flowering 
Rhune  is  very  narrow,  acute,  and  tenninated  by  a  slender  awn  three  or 
fonr  times  the  length  of&e  flower.  The  palet  is  slightly  shorter  than 
its  giume^  and  acute.    (Plate  V :  a,  magnified  spikelet ) 

Sfflcnsu  OVSPIDITA— Bunch  grass. 

This  grass  has  a  wide  dlstribation,  not  only  oa  the  Sierras  of  CaH- 
ftmHB,  bnt  northward  to  Brrtish  Araerioa,  and  eastward  throngh  ail  fhe 
interior  )«gion  of  Utah,  Nevada,  New  Mexioo,  Texas,  Colorado,  and  Ne- 
braska to  the  Syssoori  River.  It  is  a  perennial,  growing  in  dense  tufts, 
wlumoe  its  ocmmon  name  of  boach  grass.    The  cnlms  are  1  to  2  foet 
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high,  with  about  three  Darrow,  oooTolate  leaves,  the  upper  one  having 
a  long,  inflated  sheath  which  indoaes  tJie  base  of  the  panicle,  or  ap- 
parentiy  of  a  tramiDal  and  one  or  t\7o  latenU  panicles.  Tlie  radical 
leaves  are  narrow,  rigid,  and  as  long  or  longer  than  the  oolm.  Th« 
panicle  is  aboat  6  inches  long,  very  loose,  and  flexnoua.  The  rays  are 
in  pairs,  slender,  at  considerable  oiBtanoes,  and  are  branched  in  pairs. 
The  spikelets  are  single  at  the  enda  of  the  capillaiy  branches,  and  are 
each  1-flowered.  The  oater  giamea  are  about  3  or  4  linee  long,  inflated 
and  widened  below,  gradoally  di»wnto  a  shfOp-poioted  ^ex,  tliin  and 
colorless,  except  tjie  thi«e  or  five  green  nerv^.  Mid  sUghtly  hairy.  The 
glumes  inclose,  apparently,  an  ovate  fiower,  which  is  covered  externally 
with  a  profasion  of  white,  silfay  hairs,  and  tipped  with  a  short  awn,  which 
falls  away  at  maturity.  This  apparent  flower  is  the  flowering  glume 
of  a  hard,  coriaceons  t«xtare,  and  incloses  a  similarly  hard,  bat  not 
hairy,  and  smaller  palet    (Plate  VI :  a,  spikelet;  b,  flower.) 

Stipa  setiokba — Beard  grass,  Bnnch  grass. 

A  perennial  grass,  growing  in  bunches  on  dry  hills  and  plains  from 
Oregon  to  Southern  California,  and  eastward  in  Arizona  and  to  Texas. 
The  onlms  are  2  to  3  feet  high,  erect,  somewhat  pabesoent  at  the  joints, 
with  abont  three  loaves,  ^e  sheaths  are  long  and  somewhat  seabrons, 
the  upper  one  loose  nndinclosingthebase  of  Uie  panicle;  tlie  blade  flat, 
2  or  3  lines  wide,  4  to  6  inches  long,  roughish,  long-pointed;  the  upper 
one  nearly  asHong  as  the  panicle,  Which  is  about  6  inches  long,  loose^ 
the  rays  slender  and  in  pair8,rather  distant,  near  the  extremity  oearing 
lae  few  spikelets  on  short  pedicels.  Spikelets  1-flowered;  the  outer 
glumes  }  to  §  of  an  inch  long;  the  npper  one  rather  shorter,  narrow, 
acate,  porplish,  and  3-nerred.  The  glumes  inclose  the  flower,  which, 
as  in  other  species  of  this  genus,  consists  of  a  flowering  glome  rolled 
togetdier  in  cylindrical  form,  inclosing  a  short  inlet,  stamens,  and  pistiL 
This  floweiing  glume  at  the'  base  has  a  short,  hairy  point  called  a  callus ; 
it  LB  also  sparingly  hairy  above,  with  a  hardened  ring  at  the  top,  to  which 
is  attoohed  a  slender,  twisted  awn  2  to  8  inidies  long,  the  lower  part  of 
whudi  is  softly  pubesdent.  Professor  Brewer  says:  this  is  the  most  oom- 
mon  and  nostvalnable"bnnchgTass''of  thehulsin  Galifbraia.  (Piste 
Yn :  a,  outer  glumes ;  b,  flower,  witii  its  awn<} 

Stipa  mtaxssa — Feather  grass. 

This  speoies  is  very  common  in  California  on  dry  hills,  growing  in 
rather  small  tuftSj  wiUi  nnmerons  short  and  narrow  root-leaves.  It  is 
a  perennial,  growing  nauaily  2  to  3  feet  high,  with  rather  slender  culna 
and  slightly  hairy  joints.  The  leaves  are  very  narrow  and  convolute, 
rather  rough  and  rigid,  Qi&  lower  ones  about  half  the  length  at  the 
culm.  The  panicle  is  rather  narrow,  but  open  and  loose,  usually  abuat 
6  inches  long,  at  first  sheathed  by  the  npper  leaf^  but  beooming  exserted; 
the  rays  are  slender,  in  pairs,  and  flower-bearing  above  tibe  middle, 
ffhe  spikelets  are  siugte-flowered,  the  oat«r  glumes  about  half  an  hich 
long,  very  narrow^  S-nerved,  and  long,  sharp  pointed.  Inclosed  be- 
tween the  glumes  la  the  flower,  which  at  first  view  may  be  taken  for  the 
^rain  or  seed.  It  oonrists  of  a  flowering  glnme,  closely  rolled  togethtt 
in  a  oylindrical  form,  inciosing  the  short  palet  and  the  flowering  psrta 
and  terminated  by  a  twisted  and  bent  awn  about  an  hich  long,  whiw 
readily  separates  from  the  proper  glume.  This  is  nearly  half  shorter 
than  tiie  out«r  glume,  haiiy  and  pointed  at  the  base,  with  scattered  hiin 
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on  its  eztamal  Bnrfbce,  and  at  the  apex  crowned  with  a  urtg  of  vtiry 
short  bain.  The  species  closelr  resemhiee  the  8tipa  amenaceaf  or  oat 
gross  of  tfa«  Bastern  States.  (Plate  YUI :  o,  oater  glnmea ;  b,  flower 
wiUi  ita  awn.) 

AlBA  DAKTHOinOIZtES. 

A  slender,  annnal  grass,  common  in  Ocegoo  and  OaJifornlo,  growing 
in  moist  meadows,  where,  aooording  to  Mr.  Bolaader,  it  often  forms  a 
]iaffi  portion  of  the  berbf^.  From  its  trteuder  calms  and  dmall  leaves 
it  cannot  famish  a  large  balk  of  hay.  The  calms  vary  ftum  3  inches  to 
a  foot  or  fewo  in  height,  somekimes  benfc  and  branching  at  the  base. 
The  leaves  are  1  or  2  inches  long  and  very  narrow;  the  upper  sheaths 
Are  very  long.  The  panicle  is  loose,  very  slender,  rsaally  2  to  6  inches 
long,  the  lower  raya  being  in  twos  or  threes,  the  upper  ones  in  pairs  or 
Hohtary.  He  rays  are  distant,  appreesed,  branching  ftom  below  the 
middle,  and  few-flowered.  The  spikelets  ue  2-flowered  and  on  slen- 
der pedicels.  The  outer  glnmes  ace  about  three  linee  long,  lanceolate, 
gradoally  acntely  point^  3-nerved,  and  slightly  rough  on  the  ked. 
The  two  flowers  are  together  shorter  than  the  oater  glumes,  being  each 
about  one  Une  long,  eaeb  with  a  small  tuft  of  white,  silky  hairs  at  the 
base,  and  a  hairy  iKMlicel  conttnolng  the  raobis.  The  flowering  glumes 
have  a  tmncated  npex,  witb  four  small  teeth,  and  a  flne  awn  on  Che 
bacV  inserted  about  the  middle,  which  is  three  or  four  times  as  long  as 
the  glume,  and  usually  more  or  less  twisted  and  bent.  (Flute  IX':  a, 
spikdetj  i,  flower  enlarged.) 

TBiasTinc  oEBNUim. 

This  gniss  grows  to'  the  beif^t  of  2  or  3  fleet,  with  flAt,  wide  leave^ 
which  ace  aboat  6  inches  long,  and  fine,  open,  spreading  panicle,  6  to  9 
inches  long.  Tbe  rays  are  slender,  swltaiy,  <»  sometimes  olusteied 
below,  and  much  branched  from  near  tbe  middle.  The  spikeleta  vary 
from  one-qoartra'  to  newly  bfdf  an  inch  in  Icogtb,  and  have  two  to  three 
or,  raiely,  four  flowers  each.  Tbe  oater  glomes  are  very  nnec|oal,  tbe 
lower  one  being  veiy  narrow  and  awl-shfq>ed;  the  npper  one  broad, 
3-nerved,  obtoae,  and  tipped  with  a  flne  point,  and  loD^rer,  sometimes 
twice  aa  long  as  the  lower.  The  ractais  of  the  spikelet  is  clotlied  with 
fine,  latber  ton^  babe.  Each  flower  consists  of  a  luiceolate  flowering 
ginme,  ending  m  two  slender,  pointed  teetb,  and  bearing  on  the  back, 
near  Uie  point,  a  slender  awn  twice  its  own  length ;  a  narrow  palet, 
ratJier  shorter  tnan  its  glume :  and  the  inclosed  stamens,  and  a  somewhat 
haiiy  ovary.  Of  this  grass  Mr.  Bolander  remarks  that  it  deserves  fttr- 
ther  attention.  It  grows  on  dry  bUl-sides  near  tbe  bay  of  San  Fran- 
cisco and  Oakland  hills,  and  also  extends  northward  to  Oregon.  (Plate 
X:  a,  outer  glumes;  b,  flowers.) 

TBISETnK  BTBaPIOATXrai. 

A  piBrennial  grass  of  the  mosntaineons  regions  of  Europe  and  Ifortb 
-America.  It  is  found  sparingly  in  New  England,  near  the  great  lakes. 
m  the  Booky  Mountains  of  Colorado,  Utab,  Oalifomia,  Oregon,  and 
northward  to  the  Arctic  circle.  It  varies  in  height  according  to  the  al- 
dtode  at  which  it  grows,  being  sometimee  reduced  to  S  or  4  inches,  at 
other  times  miming  up  to  2  fMt  high.  The  cnlnis  are  erect  and  flrm, 
smooth  or  downy.  The  leaves  ore  flat  and  from  1  to  4  inches  long. 
,   The  panicle  is  apike-like,  dense,  and  oylindricalf  or  elongated^  and  nuoe 
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or  leas  interrapted,  geraerallj  of  a  pttrplieh  color.  Tfa,e  apikeleta  an 
flat  and  2  to  3  floirered.  The  outer  glamee  are  oneqiial  in  tize,  ttie 
lower  one  beinfr  Bhorter  and  1-nwvod,  the  npper  longer  (about  three 
lines  long),  broader,  and  3-nerved,  both  Bcarions  on  the  iDargiu.  The 
flowers  are  slightly  longer  than  the  outer  ^lunea;- the  flowering  glnmea 
are  lanceolate,  acute,  slightly  scabrons,  S-nerred,  2-toothed  or  bifid  at 
the  apex,  acarioos  and  porplish  on  the  margins  above,  andbearing  on 
the  back  above  the  middle  a  stont  awn  sligbtJy  longer  than  ite  glome, 
The  palet  is  thin,  membranoos,  S-ncrred,  and  2-tootiied  at  the  apex. 
(Plato  XI:  a,  outer  glumes;  b,  flowering  glume  and  its  awn.) 

Atkna  fatva. 

This  is  the  Bo-oalled  wild  oat  whioh  occnra  so  commoDly  in  Oallftnnia. 
It  is  generally  thoaght  to  haf  e  been  introduced  &om  Barope  where  it 
ia  native,  bat  it  has  become  diffused  over  many  other  conntnes.  incit- 
ing Australia  and  Sonth  Amerioa.  It  is  hfdd  l^  some  to  be  Che  origi- 
nal of  the  cnltivated  oat,  Arena  iativa;  that  ttie  common  oat  has  beea 
known  to  degenerate  into  the  wild  oat,  and  also  that  by  carefol  onlti- 
vation  and  selection,  the  wild  oat  has  been  changed  into  the  ownmon 
culth'ated  tV>rm.  Bat  on  this  question  there  is  conflict  of  opinion,  and 
the  alleged  facte  are  not  yet  sufficiently  established.  The  wild  oat 
differs  from  the  common  one  chiefly  in  having  osudlly  more  flowers  in 
the  spikelete,  in  the  long  brown  hi^  wUoh.'0evflr  the  flowering  ^nme 
or  chaff,  in  the  constent  presence  of  the  long,  twisted  awn,  and  in  the 
smaller  size  and  lighter  weight  of  the  grain.  It  is  a  great  injury  to 
any  gtaui-fleld  in  which  it  may  be  intr^nced,  but  for  the  purpose  of 
fodder,  of  which  it  makes  a  good  quality,  it  has  been  much  employed  in 
Oalifomia.    (Plate  XII :  a,  onter  ghuues ;  b,  flowera.) 

DiJITHOKU  CAUFOtBHIOA. 

This  Is  a  perennial  grass,  not  very  eommon,  variable  in  height,  usually 
1  to  2  Ceet,  with  narrow,  etnivolnte,  and  long-pointed  r«ot-leaves ;  those 
of  the  culm  somewhat  widw,  3  or  4  inches  long,  thelower  sheatiu  hairy, 
especially  at  the  throat.  The  panicle  osu^Iy  consiste  of  tntm  3  to  5 
spreading  ntys,  each  of  which  is  terminated  by  a  giugte  s|>ikcdet.  tba 
spihelets  are  usoally  d  to  7  flowered,  widening  upward.  Th^  outer 
glnmes  are  about  as  long  as  the  apikelets,  Uffee^oarters  of  an  inch 
long,  lineax,  lauceoUtef  acote^  keeled,  G  to  7  nerved,  and  poiplish.  The 
flowera  are  somewhat  crowded  on  the  axis.  Xhe  flowering  glomes  are 
broad,  thickish  in  texture,  obscurely  9-nerved,  smooth  en  Cbe  back, 
but  the  margins  below  the  middle  fringed  with  long  silky  hnir^;  tbe 
apex  tenqinates  in  two  shaip-^inted  teeth,  between  which  ia  a  flattened 
and  spirally-twisted  awn,  wluch  ia  about  equal  in  length  to  the  palet. 
The  proper  palet  is  about  as  long  as  ite  glume,  obtuse  and  notehed  aC 
the  apex,  and  cihate  on  the  margins.  This  is  a  somewhat  ornamental 
gi-asa,  but  not,  probably,  of  much  agricoHnral  value.  (Plate  XIII:  d. 
Outer  glnmes ;  5,  lower  flower }  e,  flowering  glome  more  mttgniflnH  ) 

Kai:aaUi  obtsiulta. 

This  grass  haa  a  very  wide  dlffosion,  botii  in  this  country  and  in 
Bnrope  and  Asia.  It  favors  dry  hills  or  sandy  prahies,  and  on  tbe 
Great  Pluns  ia  one  of  tile  commwieet  species.  It  occurs  throughout 
Oaltfomiaand  into  Oregon.    It  vasiea  mochio^pearaace  aooordugta 
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the  location  in  which  It  grows  |  theu  variatioiis  being  bo  striking  that 
tbey  have  been  considered  different  spemes,  and  perhaps  two  species 
oo^ttobe  admitted.  It  is  pereimial,  with  erect  onh&snsaaUy  from  Ito 
3'fMt  high,  and  a  ipike-l^e  paniirie  varying  from  3  to  6  inches  in  length 
ind  nuwe  or  less  iutermpted  or  lobed  at  the  lower  part.  Wh«i  grown 
in  rsiy  arid  plaoea  the  cnlnu  may  beoifl;  a  fbot  high,  tiie  radical  leaves 
■hort,  and  the  panicle  only  2  inchea  long.  Whra  grown  in  more  fovored 
sitostioBS  iba  radical  leaves  are  IS  LaoheB  long,  the  stem  3  feet,  and  the 
panicle  6  inehes  long.  The  branches  of  the  panicle  are,  in  short,  nearly 
Beesile  clostars,  crowded  abovcLloosei  and  interrupted  pdow.  Tfaespibe- 
ltd  we  from  3  to  1  flowered.  The  onter  glnmea  are  a  httle  shorter  than 
the  spikeletB,  lanceolate,  aonte,'t»mpresmd.  The  flowering  glnmes  are 
cmilar,  mwnbranaeeoas,  acnte  or  mnoronate.  The  palet  is  of  nearly 
equal  lengthy  thinner  and  2-toothed  at  the  apex.  The-flowers,  panicle, 
enhn,  and  leaves  are  onnsaally  more  -or  less  softly  haitT;  It  is  readily 
eaten  by  tsaOia.    <Flate  XIY :  a,  onter  glnmes ;  A,  flowers.) 

HszjCA.  BULBOSA.— BnlbooB  Melic  grass. 

This  species  is  particnlarly  distibgniahed  by  its  lacge  bnlbons  roots, 
or,  more  properly,  by  &e  bi^b-like  enlargement  of  the  base  of  the  calm. 
It  grows  to  the  height  of'  2  or  3  feet  j  the  leaves  narrow,  scabrous,  and 
mostly  involate.  The  yaoicle  is  4  to  S  indies  long,  narrow,  with  short 
and  oistiDot  braoohes,  wbida  are  mostly  in  pairsj  erect  and  densely 
Sowered.  The  sirikeleBs  jure  about  haJf  an  inch  long,  with  osnalty  3  or  4 
flowers,  the  npper  one  sterile.  The  outer  glumes  are  thin,  broad,  and 
obtuse,  the  lowet  one  3  to  5  nerved,  the  apper  5  to  7  nerved.  The  flow- 
eringglome  is  about  a  quarter  of  an  inch  long,  obtuse,  roogtush,  and  7- 
nerved.  The  palet  shorter  than  the  flowecing  glome  and  dilate  on  'the 
keels.  ISiis  speciee  grows  in  the  motmbEdn  region  of  Oalifomia  and 
Oregon,  also  in  Kerada,  Utah,  Wyoming,  ^late  XV :  a,'  onter  glomes ; 
6,  flowers.) 

Heliga  impbbfkova. 

There  are  seven  or  ^ght  species' of  M^ca  in  Oalifomia,  some  of  them 
qjiite  oommon,  but  they  do  not  appear  to  have  mnch  agricultural  valne. 
The  Mtliea  imptifaeta  grows  in  taftS'  in  shaded  gronnd.  There  are  sev- 
end  varieties  wmch  diner  considerably  in  size  and  genereEI  appearance. 
They  may  be  desMibed  In  gen««l  terms  as  growing  from  1  tcS  feet  high, 
vftti  sleiiider,  rather  wiirf  cmlms ;  the  lower  leaves  are  narrow,  with  long, 
tapering  points,  and  abont  half  as  long  as  the  cnlm,  generally  smootJi  or 
slightly  scabrooH.  Theroota  are  perennial  with  Btroug  fibers.  The  pan- 
icle varies  in  the  different  varieties  ftx}m6  to  12  inches  in  length,  rather 
narrow,  with  distant  rays,  which  are  veiy  unequal  in  leDgtib,aDd-inclns- 
ten  of  3  to  5.  The  longw  rays  are  1  or  2.  or  sometimes  3,  inches  long, 
flower-bearing  for  half  or  two-thirds  their  length,  whiletheshorterones 
i  to  1  ineh  long,  are  flower-bea^g  to  tb^  base.  The  spikelets  are 
one-qnarter  inch  or  less  in  length  and  osually  with  two  flowers,  one  of 
which  is  Imperfect,  sometimes,  nowever,  with  three  flowers,  one  or  two  of 
which  may  be  imperfect  The  onter  glomes  are  Creqoeotly  purplish, 
with  thin,  w4dtiBh  margins,  slightly  obtuse,  and  3  to  S  nerved.  The 
flowerlDg  glume  la  about  7-Derv^,  osoally  jmr^ish,  rather  acute,;  the 
palet  of  about  tbe  same  length  and  2-toothea.  The  imperftet  flower -has 
a  sliortpedicd  and  is  about  halfus  long  as  the  perfect  one.  (PlateXYI: 
0,  outer  gUunee  j  h,  lowec  flower ;  o,  upper  flon'er ;  d,  sterile  flower.) 
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FoA  OAi,iFOBin0A— Bunch  erass. 

Oommon  in  Oregon  and  Galifomia;  one  of  ttie  nameToas  "bunch 
grasses"  referred  to  in  aooonnte  of  tlie  wild  pasturage  of  the  ooantry. 
The  foliage  is  too  scanty  to  make  it  of  mooh  agricoltnral  valne,  bat  that 
defect  may  be  compensated  for  by  the  abnnduit  Dnbritiona  eeeds  which 
are  said  to  be  gathered,  for  &od  by  the  Indiana.  It  is  near  the  Fm  tea- 
mfolia  of  the  Bock;  Moantaina.  The  cnlma  are  from  1^  to  3  feet  hi^ 
erect,  and  scantily  clothed  with  a  few  albxit%,  narrow  leaves.  The  paui- 
^e  1b  erect,  3  to  S  inches  long,  rather  narrow  uid  loose,  the  brancheg 
moetly  in  fives,  aneqnal,  from  J  to  1<1  inches  long,  flowering  above  the 
middle.  The  spikelets  are  3  to  5  flowered ;  the  outer  glomes  are  oblong- 
laiiceotat«,  abont  2  lines  long,  nearly  as  long  as  the  fiowws,  3-nerved, 
rongh  on  the  keel,  somewhat  scabroas,  and  acntiah.  The  flowering 
^Inmes  are  lanceolate,  convex  or  slightly  compressed  toward  the  i^mx, 
indisUnctlj  5-nerved,  2  to  3  linea  long,  acutiah,  minately  scabroas,  the 
E^tex  and  margins  scarious  and  chF  a  bronze  or  purplish  color,  semetiines 
slightly  pnbeMent  near  the  base.  The  palet  la  almost  as  long  as  ita 
glnme,  narrower  and  bidcntate  at  the  ^ez.  (Plato  XYH:  a,  oatar 
glomes;  bf  flist  flower;  o,  second  flower;  a,  third  flower  e:qtanded.) 

FOA  AAAOErnipsRA— Texas  Bine  grass. 

'Bre  history  of  this  grass  is  given  in  another  part  of  tfiis  report.  It 
is  likely  to  prove  one  of  the  most  valuable  grasses  for  the  South  and 
Southwest.  By  means  of  its  stolons  or  ofEshoots  it  multiplies  rapid^ 
and  mafcea  a  dense,  permanent  sod.  It  prodnoea  an  abondanoe  of  radi- 
cal leaves,  and  those  of  the  culm  are  smooth,  long,  and  of  good  width, 
abont  4  to  8  inches  long,  and  2  ^es  wide.  The  culms  are  2  to  S  feet 
high,  each  with  abont  two  loavea,  wltii  long  sheaths  and  blade,  the 
upper  one  sometimes  reaching  nearly  to  the  top  of  the  panicle.  The 
Hgule  is  short  and  rounded,  or  lacerated  when  old.  The  panicle  is  from 
4  to  8  inches  in  length,  rather  narrow,  and  with  short  erect  branches 
of  unequal  lengtii,  in  dnstens  of  from  throe  to  five,  the  longest  seldom  2 
inches,  moat  of  them  short,  nearly  sessUe,  and  promsely  flowering  to  the 
base.  The  spikelets  usnally  contain  aboot  five  lowers.  The  oater 
glomes  are  ovate-lanceolate,  acnte,  with  whitish,  scarious  mai^ins,  aad 
scabrous  on  the  keel.  The  neweriug  glumes  are  longer,  gradoaily  shaip 
pointed  and  smooth,  except  on  the  margins  and  midnerve,  which  an 
sometimes  pobescent.  In  many  cases  t£ere  is  a  remarkable  devel<q>- 
ment  of  long,  silky  haira  at  the  base  of  each  flower,  bnt  sometimea  these 
are  quite  absent.    (Flate  SIVHI:  a,  spikelet  nu^nifled.) 

DiBTiom.ia  lUBiTruA— Salt  grass,  Marsh  grass. 

This  is  described  in  moat  botanical  works  aa  Brutopgntm  jpiooAiM,  but 
recently  the  name  given  by  Haflnesque  has  been  accepted  and  restored 
to  it  by  Mr.  BenthauL  It  Is  a  perennial  grass,  growing  in  marshes  near 
the  sea-coast  on  both  aides  of  ttifi  coutuient,  and  also  abundantly  ^ 
alkaline  soil  throughout  the  arfS  distiicta  of  the  Bock;  Moontains.  It 
has  strong,  creeping  rootratocka,  covered  witAi  imbricated  leaf-shea^ 
sending  up  culms  fo>m  6  to  18  inches  high,  which  are  clothed  neulyto 
the  top  with  the  numerous,  sometimes  crowded,  two-ranked  leavea  ^ 
leaves  are  generally  rigid  and  involnto,  shaip-pointed,  vaiTing  greatly 
in  length  on  different  specimens.  The  plants  are  dioBeiong,  some  buiV 
entirely  male  and  some  female.  The  panicle  is  generally  short  and 
spike-uke,  eometimed,  etipeciaUy  in  the  males,  rather  loose}  vltili  lonear, 


.C".oo«^[c 


SEPOBT  OF   THE  BOTAKIST.  253 

erect  l^ianehes,  and  sometimes  reduced  to  %  tev  spifeelets.  The  qpilaei 
lets  are  from  4  to Slinee  long,  and  6  to  10  Qifweted,  the  fiovers  beio^ 
usually  mnch  compreaBed.  The  oater  glomes  are  smooth,  narrow,  ^d 
keeled;  the  floweiing  glomes  are  broEider,  Itemed,  acote,  rather  rigid, 
and  faintly  many-nerved.  The  palete  have  ao  Infolded  margin,  the  keela 
prominent  or  narrowly  winged.  The  pistillate  spikdets  are  more  con- 
deosed  and  more  ri^d  thui  the  staminate.  Althoogh  this  cannot  be 
considered  a  fiist-rate  grass  for  agricaUnral  parposes,  it  is  irefiy  cnt 
with  oUier  mareb  grasses,  and  on  the  alkaline  plains  of  the  Bocky  Uonnt- 
ains  it  affords  aotnf^or  pastoiage.  (Plate  XIX:  a,  <Niter  gltfmee;  b, 
male  flower;  o,  female  flower.) 

Festuoa.  moBOSTAOHTS — Small  Fesooe  gross. 

A  slender  aonaal  grass,  which  is  veiy  common  in  Oalifomia  and 
Oregon,  and  considerably  resembling  the  small  fescne  of  tiie  Eastern 
States  {Festuea  tenella).  The  onlms  are  slender,  from  6  to  IS  inches  high. 
The  leaves  are  short  and  narrow.  The  panicle  is  from  2  to  5  inches  long, 
with  few  rather  distant,  short  ra;^,  which  are  mostly  single  at  the  joints, 
and  apt  to  be  one-sided,  sometimes  with  the  lower  ones  spreading  or  re- 
flesed.  The  spikelets  are  from  2  to  6  flowered,  op  short,  tiiickened  pedi- 
cels, varying  from  smootb  to  pnbesoent.  The  outer  glomes  are  acute, 
the  apper  one  S-nervod,  abont  one  line  long,  and  longer  than  the  lower 
one,  which  is  1-nerved.  The  flowering  glumes  are^  or  3  lines  long,  with 
an  awn  nearly  twice  as  long;  the  palets  have  each  two  shott,  bristie-libe 
teeth,  which  often  project  beyond  the  flowering  glnme.  The  grass  is  of 
little  valae,  except  as  it  helps  to  extend  the  pasturage  of  oiwoltivated 
grounds.  (Plate  XX:  o^  enter  glomes ;  i,b,o,toven.) 

Eltitus  GONDEIISA.TTTB— Giant  Rye  grass. 

This  is  a  perennial  grass,  ranging  from  San  Diego  tbronghont  the 
State,  and  into  Oregon  and  Washtngton  Territory^  also  in  f^e  Bocky 
Mountain  region  of  the  interior.  It  is  very  variable,  but  always  a 
strong,  heavy-root«d,  coarse  grass,  ftwn  3  to  6,  or  even  to  12,  feet  Itigh. 
Mr.  Bolander  states  that  it  seems  to  do  excellent  servioe  by  fixing  tihe 
soil  on  the  banks  of  creeks  and  rivers.  In  the  larger  forms  the  culms 
are  half  an  inch  thick.  The  leaves  E(re  smooth;  2  feet  long,-  and  an  iaol\, 
wide,  or  more,  and  the  panicle  8  to  14  inches  lon^  and  an  inch  and  a  haU 
tUt^  As  it  oBoaUy  occurs  in  arid  grounds,  it  is  firom  3  to  6  feet  M^h, 
the  leaves  abont  a  root  long  and  hau  an  in«h  wide,  and  the  sp&e-hke 
panicle  4  to  8  inches.  In  the  large  form  the  branches  of  th&panide  are 
subdivided  and  one  or  two  inches  long.  More  oommon^  there  are  twb 
to  five  seesfle  spurts  at  each  joint  <n  the  rachis,  the  spikelets-abont  3- 
fiowved.  Tbe  ooter  glnmee  are  subulate  or  short,  Inistle-hke.  ISie 
flowwing  gtnmes  are  mostly  ooriaoeons,  5-nerv-ed,  rounded  on  the  Imk^ 
and  acato  or  mncronate  pcuited. 

Tha«  is  a  Tfuietp  oal^  iriticolSea,  which  has  a  more  slender,  less 
crowded  spike,  tiie  spikelets  more  distant,  not  more  than  two  at  a  Joints 
and  frequently  single^  the  onlm  more  slender,  and  the  leaves  narrow  or 
mvolDte.  ThiB  variety  seems  to  obite  the  genos  to  Tritioam.  (Plate 
X£I:  OjSirikelet;  fr,  ooter  glomes;  o,  flower.) 

Bbodidv  (HOUTABIUU— Pin  grass,  Alfllaria. 

This  is  a  common  forage  plant  in  California,  and  alUiotigh  it  ooooia 
sparingly  in  different  pwta  of  the  United  States  is  not  eUiewhere'eock 
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nomioally  eniplc^ed.  It  1b  properlir  netttw  a  graas  nor  a  tikrv^t,  but » 
plant  belongmg  to  the  geraninin  family.  It  U  a  low,  branohed,  qareadQig, 
annnal  plant,  seldom  mQre'tliaii  2  feet  higlL,  the  steniB  Joioy  and  hairjr, 
thele^Tea  pinnate,  3  to  6  incdiea  long^cor^stijig  of  abont  six  pain  of 
leaflets,  vmoh  are  ^  to  1  indi  long,  gaehed  vit£  teeth  and  duisioiu 
reaohjpg  halt  or  more  than  half  to  tue  midrib.  The  flovers  arise  ftinn 
an  azll  or  jobit  of  the  stem  on  a  pedonole  longer  than  the  learw,  which 
at  the  top  forms  an  ombel  of  4  to  8  flowers,  eadi  bonte  on  a  slender 
stalk  or  pedioel  J  to  1  inch  lotag.  The  small  Sowers  cbnsiat  ot  5-lanoe, 
oblong  sepals,  2  or  3  lines  Iong,S  rose-oolored  pebds  a  lidtle  longertliSD 
the  sepals,  10  stamens,  6  of  which  are  shorter  and  sterile,  and  an  ovai? 
composed  of  5  carpels  snrronndmg  the  central  axis,  each  containing  a/a 
seed.  As  the  fimit  matores  the  tops  or'st^les  of  the  carpels  elongate  to 
an  inch  or  two  in  length,  and  w,heD  perfectly  ripe  they  separate,  elaeti- 
cally  from  the  a±is ;  tiie  long  st^jiles  become  much  twisted  and  the  seed 
is  dispersed. 

Professor  Brewer,  in  the  Botany  of  'Oslifomi%  saya  of  this  plant :  "  It 
Ib  avaloable  and  nntritioaaforage  plant;  rppnted  to  Impart  an  exoeUcoit 
flavor  to  Diilk  and  batter."    (FlateXXJl) 

TRwomm  PEOOUMBBHS— Small  TeUow  clover. 

This  small  clever  Is  a  native  of  Borope,  which  has  become'  exten- 
sively natoralized  in  some  paFts  of  the  conntry,  particularly  in  ihe 
Middle  and'some  c£  the  Sonthem  States.  It  has  a  perennial  T00t,flt»n 
which  spring"  several  procambent,  slender,  branching  st«ma.  Under 
fbvorable  circnmstances  it  riB^to  a  foot  or  more  in  height,  ^e  leaves 
are  nnmerons  bat  small,  hftving  a  very  short  petiole,  and  composed  of 
thfeeobovate  or  wedge-obovate  leaflets,  which  are  notched  at  the  apex 
an4  finely  toothed  on  the  margin,  except  near  the  base.  They  are 
from  one-quarter  to  half  an  inch  long,  and  the  terminal  or  npper  leaflet 
is  shortrBtalked.  The  stipnles  at  the  base  of  the  petiole  are  short  and 
ovate.  Thebeadsareone-qnartertohalf  an  inch  in  dfameter,  composed 
of  from  16. to  20  small,  bright-yellow  flgwerSf  and  are  borne  dt  the  ex- 
tremity of  slender  stems  or  pednncles  1  to  2  mohes  long. 

This  clover  is  valnable  as  a  volunteer  in  nncnltivatea  fields,  bat  ftir- 
nlshes.too  light-a  yield  for  profittblB  onltnre  wherever  the  common  red 
clover  win  thrive.    (Plate  XXIEI.) 

Mbdioaoo  luphluta— Hop  medict,  Blat^  mediok. 

This  plant  has  bo  maoh  the  appearance  of  small  yellow  clover  (2H/i>- 
Ihem  prooumbena)  tha(  a  very-  oarefol  examination  ia  sometimes  needed 
in  order  to  diiting^ieJi  between  them.  Their  habit  of  growth  is  similar} 
the  medick,  howeVer,  is  longer  stemmed;  the  stems  are  more  angnlai 
and  hairy.  Both  have  the  flowers  in  .small  beads  or  olastMB,  «ndooth 
belong  to  the  dover  family,  bnt  to  two  dislinot  genera.  The  main  dis- 
tinction is  seen  in  the  pods,  which  in  Trifoliim  are  small  and  genersJly 
included  in  the  calyx,  while  in  JfadMajro-tiie  pods  ue  larger  and  beot 
or  curved,  in  some  species  spirally  twisted.  In  the  black  Eneaiofc  tbe  pods 
are  kidney-shaped,  and  when  mature  beoome  of  aJblackish  ooitat.  The 
leaves  are  very  similar  to  those  of  the  small  yellow  clover,  but  larger 
and  broader.  -It  is  ateo  anatiyeof  £arope,bDthaabeoome«xtettsively 
natoralf^,  and  will  often  be  found  in  the  same  fleldwith  the  oloyer, 
genemlly  spreading  more  extensively,  lo  agricnltDral  vtAoB  )t  Is  ptob- 
ably  about-ltB  equal    (Plate  XZlV?) 
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Hedioaoo  batita— Lacem,  AI&I&. 

This  forage  plant  is  extensively  cultivated  in  OalifomlQ.    Frofbasor 
Biewer,1n  tiie  Botany  of  Calilbnua,  st^ys-of  it: 


TheherbmgeiB  TBry  autptlous,  and  on  deepMilswith  proper  moiBtore  it  jieldaaeveral 
tmpa,  in  wnne  puts  of  the  State  groirine  and  blooimng  nearly  throoKli  the  year, 
Therein  no  speciGtidiffieTeiice1»etweeii  tluEngUahandOermaiikiDeRiandthe  Spanish 
aod  Chilian  alfalA,  bat  it  iBypopnlarly  believed  that  the  Chilian  vanety  is  better 
idapted  to  Uiia  State  tlian  the  Ebropean. 

The  plant  reaches  the  greatest  perfeotioo  as  a  fodder-plant  onder  the 
sjebeta  of  irrigation.  It  belongs  to  the  same  family  as  the  clover,  growiog 
from  2  to  1  &et  higli,  with  an  upright,  smooth  stem,  mnch  branched 
above,  and  vnth  an  abondance  of  temate  leaves,  f  to  1  inch  long,  ob- 
Iwoeolate,  and  toothed  at  the  npper  part  At  the  summit  and  ends  of 
the  brantmee  the  poi^le  flowers  are  produced  in  small,  oblong  clasters, 
SQCoeeded  by  nnmeroos  short,  sptral-twisted^mooth  pods.  It  is  little 
luiowB  in  cnltivation  m  the  Eastern  and  Soutnern  States,  and  is  deserv- 
ing of  more  extended  trial.  (Plate  XXY.) 
Bespectftilly  sabmittod. 

OBOBCtS  TABBY, 

Sotanitt. 
Hon.  OsoBaE  B.  XiGSJsa, 

Oonmitnoner  of  A^rvmlUi/re, 
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VETERINARY  REPORT. 


The  reports  containing  the  resalta  of  the  experiments  con(hicte<l  l>y 
Dra.  Salmou  and  Detmera  during  the  past  year,  together  with  much 
other  information  of  a  valuable  character  relative  to  tiie  nature  and 
cause  of  fatal  and  destructive  diseases  incident  to  domestic  animals, 
will  be  found  Ijeloiv.  Dr.  Salmon's  report  contains  a  detailed  statement 
of  his  experiments  with  swine  plague,  fowl  cholera,  and  Soutliern  cattle 
fever.  At  the  conclusion  of  his  last  year's  work  Dr.  Salmon  was  con- 
vinced that  an  investigation  of  the  contagions  fevers  of  animals  must 
be,  to  a  large  extent,  an  iuvestigation  of  bacteria,  and  therefore  it  was 
necessary  to  devise  an  apparatua  in  which  they  might  be  grown  witli- 
out  contamination  from  atmospheric  germs.  This  apparatus  would  have 
to  admit  of  the  starilization  of  the  cultivation  metUum  by  heat,  allow 
access  for  additions  of  virus  and  the  removal  of  portions  of  the  same 
far  esperimentatioD,  without  great  danger  of  contamination  from  germs 
floating  in  the  air.  The  rules  to  govern  the  sterilization  were  also  to  be 
developeil ;  in  fact  this  method  of  investigation,  made  necessary  by  the 
most  recent  discoveries,  was  almost  as  new  to  science  as  to  himself^  and 
it  needed  perfection  on  every  hand.  This  first  occupied  his  close  ntten- 
tion,  and  afl*r  considerable  experimenting  he  succeeded  in  producing  a 
Bimple  and  inex)>cn8ive  apparatus  that  has  proved  very  satisfactory. 
This  apparatus  is  minutely  described  and  comprehensively  figured  in 
tlie  accompanying  report.  By  its  use  pure  cultivations  of  virus  can  be 
carried  to  almost  any  number  of  generations. 

The  ultimate  objects  of  Dr.  8a£non's  investigations  have  been,  first, 
to  discover  the  exact  form  and  nature  of  the  germ  causing  the  diseases 
nnder  consideration ;  second,  to  learn  how  it  is  distributed,  and  how  this 
distribution  can  be  prevented;  third,  the  best  methods  of  destroying 
the  virus  within  a»  well  as  ontside  of  the  animal  body;  fourth,  metjiods 
of  rendering  animals  insusceptible  to  the  effects  of  these  germs;  niid, 
fifth,  if  it  be  jwssible  to  establish  breeds  of  animals  that  are  insusce[iLi- 
ble  to  such  diseases.  "While  these  points  have  not  as  yet  fdl  been  solved, 
his  report  will  be  found  both  interesting  and  instmctive. 

Dr.  Detmers  devoted  the  greater  portion  of  his  time  during  the  past 
Benson  to  experiments  with  prophylactics,  with  the  hope  of  discovering 
a  cheap  and  efScicnt  preventive  of  swine  plague.  The  results  of  his 
exiveriments,  eKi>ecialIy  with  carbolic  acid,  will  prove  of  great  value  in 
tlione  localities  where  this  disease  has  heretofore  been  so  destructive. 

The  responses  of  the  correspondents  to  the  circular  letter  forwarded 
by  the  department  show  that  the  seat  of  swine  plague  has  moved 
lioutliward,  and  that  during  the  past  year  it  prevailed  in  a  more  malig- 
mint  aiid  destructive  form  in  the  States  of  Missouri,  Arkansas,  Teuucs- 
.sec,  Georgia,  Alabama  iiiid  Virginia  than  in  the  States  of  the  Northwest, 
nil  ere  it  lias  heretofore  prevailed  more  extensively  than  elsewhere. 

In  addition  to  the  reports  mentioned  above,  the  attention  of  the 

render  is  directed  to  the  final  report  of  Dr.  Lyman  on  the  subject  of  cou- 
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tagions  plenro-pneumonia;  the  resDite  of  an  iaTeBtigatioD  of  epizeotio 
diseases  among  both  horses  and  cattle  in  the  State  of  IlliDois;  of  an 
outbreak  of  anthrax  among  cattle  in  Kew  Jersey;  and  briet  eztracu 
from  letters  of  correspondents  of  the  deportment  relative  to  diseases 
preTailing  among  domestic  animals. 


INVESTIGATION  OF  SWINE  PLAGUE,  FOWL  CHOL- 
ERA, AND  SOUTHERN  CATTLE  FEVER 

4        .      EEPOET  OF  D.  E.  SALMON,  D.  V.  M. 

Hon.  Gborob  B.  LoBraa, 

Commiaaioner  of  Agriculture : 

SiB:  I  have  the  honor  t«  submit  the  following  report  of  investiga- 
tions made  by  me  into  the  nature  and  character  of  the  diseases  knonn 
as  swine  plague,  fowl  cholera,  and  southern  cattle  fever.  Before  detail- 
ing these  investigations,  however,  it  seems  best  to  refer  at  some  length 
to  the  methods  which  have  been  adopted  in  making  them,  and  to  call 
attention  to  the  results  that  have  been  in  view.  Without  such  an  intio- 
dnction  the  reader  could  scarcely  be  expected  to  understand  either  the 
value  or  the  objects  of  the  work,  and  it  would  appear  to  him  like  a  bap- 
hazard  groping  in  the  dark  for  something  which  might  only  exist  in  im- 
agination. So  far  from  this  being  the  case,  £  shall  endeavor  to  sbar 
that  although  but  a  few  years  ago  the  investigations  of  this  class  of 
diseases  waa  haphazard  work,  with  scarcely  a  hope  of  successful  result*, 
this  is  no  longer  the' case;  and  to-day  we  see  certain  definite  results  to 
be  obtained — results  which  seem  almost  within  our  grasp,  and  which 
must  place  us  in  a  position  to  control  these  diseases  in  a  most  perfect 
manner.  Only  a  year  or  two  ago  such  a  statement  would  have  beea 
regarded  as  chimerical  in  the  extreme  and  unworthy  of  attention,  but 
so  great  has  been  the  progress  of  investigation  in  this  direction  witbin 
that  time  that  it  may  be  safely  asserted  that  at  present  no  well-informed 
man  can  be  fdund  who  would  care  to  contest  it. 

It  has-been  a  great  pleasure  to  the  writer  to  be  able  to  offer  evidence 
for  such  views  in  his  reports  to  this  department,  audit  is  with  the  great- 
est gratification  that,  whereas  but  two  years  ago  he  could  oidy  recoid 
his  conviction  that  science  would  by  pntient  labor  eventually  master 
everj'  difdculty  connected  with  the  control  of  these  pingues,  he  is  noff 
able  to  point  to  the  method  of  inoculation  now  being  practiced  on  a 
large  scale  in  France  for  one  of  the  most  destructive  of  them,  and  lo 
his  method  of  disinfection  and  inoculation  for  another,  which  is  devel- 
oped in  this  and  the  preceding  reports  The  evidence  in  support  of  bia 
views  is  now  so  steadily  accumulating  on  every  hand,  however,  that 
there  can  be  no  longer  reason  to  doubt  the  early  attainment  of  his  most 
sanguine  expectations. 

PART  I.— OBJECTS  AND  METHODS  OF  INVESTIGATION. 

OATJSB  OF  OONXAGIOUS  PBTEBS. 

It  has  long  been  evident  that  this  class  of  diseases  could  not  be  pe^ 
fectiy  controlled  until  we  learned  their  exact  cause.  That  ibey  vei« 
doe  to  fiomethisg  fcom  without  the  body  which  eocoeeded  in  gaining 
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entrance  and  accomplished  the  most  profonnd  changes  in  the  liquids  and 
Tariona  afi'ect«d  organs  has  been  freely  admitted ;  bat  whether  this  was 
"(ie^raded  animal  bioplasm,"  a  fnngiiH,  or  a  formless  ferment,  due  pos- 
sibly to  the  atmospheric  condition  or  tfl  eleotriciil  pheuomena,  were  points 
enveloped  in  the  deei)est  mystery.  And  while  this  mystery  remained 
unsolved  we  were  powerless  to  advance  beyond  quarantine  and  disin> 
fectioD,  and  could  have  no  idea  of  the  direction  in  which  to  turn  for 
other  raeana  of  prevention  or  remedies. 

Even  the  doctrine  dC  a  contagiKtn  vivum,  or  living  contagion,  was  and 
is  still  contested,  and  such  formless  ferments  as  pepsin  nntl  diastase  are 
mentioned  as  examples  of  bodies  which  possess  the  essential  properties 
of  ooutagia.  Now,  while  it  may  be  true  that  these  bodies  act  simply 
by  contact,  and  that  if  we  make  onr  solution  of  them  of  a  certain  strength 
aod  can  remove  the  products  of  fermentation  as  fast  as  they  are  formed^ 
an  indefinite  nmouut  of  material  may  be  acted  npon  witbont  adding 
to  the  quantity  of  ferment,  there  is  still  a  radical  difference  between 
these  bodies  and  the  coutagia.  For  instance,  we  may  take  one  drop 
of  the  blood  of  a  fowl  that  has  died  of  cholera  and  add  it  to  two  thou- 
sand times  its  volume  of  infusion  of  the  muscles  of  fowls  in  a  suitable 
apparatus,  and  in  twenty-four  hours  the  one-thonsandth  part  of  a  drop 
of  this  infusion  introduced  beneath  the  skin  of  a  healthy  fowl  will  pro- 
dace  the  disease  with  all  its  Tirulence.  We  may  go  farther,  and  place 
one  drop  of  this  first  cultivation  in  a  second  apparatus  and  again  dilute 
it  with  two  thousand  times  its  bulk  of  innocent  infusion,  and  in  another 
twenty-four  hours  our  second  cultivation  will  have  the  same  activity  as 
the  first,  though  the  one-thousandth  part  of  a  drop  use^l  for  the  inocu- 
latioH  would  contain  but  the  one  four-billionth  part  of  a  drop  of  the 
original  blood.  We  may  continue  this  dilution  under  the  same  condi- 
tions, as  I  have  done,  to  the  third,  fourth,  fifth,  or  even  sixth  cultiva- 
tion, at  which  time  the  amount  inociil;ited  could  contain  but  the  one 
si}cty-foar  sextillionth  part  of  the  drop  of  the  original  blood,  and  stiU 
the  same  Tiralence  remains.  There  is  no  doubt,  then,  that  the  virus  re- 
produces itaelf. 

What  would  happen  under  similar  treatment  to  a  solution  of  diastase 
or  pepsin?  Suppose  we  make  a  standard  solution  of  one  grain  of  jtep- 
Hin  to  the  ounce ;  it  may,  as  I  have  admitted,  transform  an  indefinite 
amount  of  albuminoids  into  peptones,  providing  we  are  able  to  remove 
the  peptones  as  soon  as  formed.  Let  us  takTe  a  drop  of  this  standard 
solution,  however,  and  dilute  it  two  thousand  fold,  and  what  is  the  re- 
(iuitt  We  have  at  once  destroyed  the  properties  of  the  solution,  and 
these  cannot  lie  redeveloped  except  by  evaporating  the  liquid  uutii  the 
original  quantity  is  obtained,  or  by  adding  more  of  the  ferment  And 
this  is  just  as  true  of  diastase  or  any  other  fonnlcKs  ferment  with  which 
we  are  aci]uainted.  In  other  words,  formless  ferments  are  unable  to 
reproduce  themselves.  Beproduction  and  multiplication  is  a  function 
of  living  matter  and  of  this  alone,  and  when  we  have  proved  that  virus 
can  bo  cultivated  indefinitely  it  is  equivalent  to  demonstrating  that  its 
essential  constituent  is  a  living  thing. 

PATHOGENIC  BACTERIA. 

Admitting  the  cause  of  contagious  diseases  to  be  a  living  organism, 
Aui  we  have  next  to  inquire  into  the  character  of  this  organism,  its 
mor])hology,  physiology,  and  place  in  nature.  This,  again,  was  a  mooted 
question  for  years.  Was  it  living  animal  matter  resembling  the  lea- 
oucytes,  or,  as  it  has  been  called,  "degraded  bioplasm'*!   Or  was  it  one 
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or  more  of  the  varioue  varieties  of  fungi  t  In  preceding  reports  the 
writer  has  referred  to  the  brilliant  investigations  of  Dr.  Koch,  by  which 
he  demonstrated  the  pathogenic  action  of  the  Badllui  anfAra«u,  ft  va- 
riety of  bacteria,  in  the  disease  known  as  charbon.*  Later  stndiesof 
this  disease  by  Fast«ur,  Toussaint,  Greenfield,  and  others,  fully  confirm 
Koch's  results,  and  place  the  matter,  as  far  as  this  disease  is  conoemed, 
beyond  doubt.  Fowl  cholera  has  also  been  shown  by  Bastenr  to  be  dne 
to  a  form  of  bacteria,  a  conclusion  which  I  have  been  able  to  confirm 
by  new  and  very  important  evidence,  as  will  be  seen  from  the  section 
of  this  reijort  devoted  to  that  disease. 

In  those  cases  in  which  the  canse  of  contagious  fevers  has  been  dis- 
oovered  it  has  been  shown  that  they  are  duo  to  a  multiplication  of  bac- 
teria within  tho  living  body,  and  the  daily  accumulating  evidence  indi- 
cates that  the  difterent  diseases  of  this  class  are  all  the  efltects  of  closely- 
r^latei^t  organisms.  It  is  to  be  expected,  therefore,  that  an  investiga- 
tion of  contagious  diseases  must  be,  to  a  considerable  extent,  an  inves- 
tigation of  bacteria.  In  the  past  it  ha*  been  quite  the  fashion  to  ridi- 
cule this  class  of  investigations  as  visionary,  and  at  best  unreliable; 
but  it  would  seem  that  the  recent  and  veiy  important  discovery  by 
Pasteur  of  a  method  of  mitigating  the  activity  of  a  virus  by  a  peculiar 
method  of  cultivating  the  bacteria  would  be  amply  sufficient  to  quiet 
such  ridicule  in  the  future.  More  than  twenty  thousand  sheep  have 
been  rendered  insusceptible  to  charbon  during  the  piesent  year  by  euch 
attenuated  virus,  and  of  the  immense  number  thus  inoculated  it  is  ques- 
tionable if  a  single  accident  has  occurred.  Practical  results  of  the  very 
greatest  importauce  have,  therefore,  already  been  attained,  and  this  di- 
rectly from  a  study  of  the  bacteria — results  which  it  would  have  been 
ciearlf  impossible  to  accompliah  if  these  organisms  had  been  ignored. 

mOOULATIOH  BXPEEIMENTS, 

The  investigation  of  bacteria  to  be  of  any  service,  however,  must  go 
hand  in  hand  with  inoculation  experiments.  We  may  discover  a  fonn 
of  bacteria  in  the  tissues  and  fluids  of  the  body,  and  we  may  be  able  t« 
cultivate  it  in  a  stete  of  purity  for  an  indefinite  number  of  generations, 
but  we  are  not  justified  in  concluding  that  it  has  anything  to  do  with 
the  disease  until  we  have  produced  unmistakable  cases  by  inoculntiog 
with  a  small  quantity  of  one  of  these  cultivations.  Even  irasitiYe  ex- 
periments of  this  nature  £ave  not  heretofore  beeu  considered  aufficicut 
evidence  to  warrant  a  flual  conclusion.  It  must  be  proved,  by  a  niitit- 
berof  tests,  thatthedeathof  the  organism,  &om  various  causes,  alwnvB 
coincides  with  the  destruction  of  the  activity  of  the  virus.  These  poiuls 
must  all  be  brought  out  by  inoculation  experiments.  And  whence 
come  to  mitigate  the  vims,  to  team  how  successful  vaccinations  can  be 
performed,  to  test  the  strength  of  disinfectants,  to  bring  oat  the  com- 
parative susceptibilities  of  animals  and  the  methods  of  rendering  them 
insusceptible,  to  learn  if  this  insusceptibility  can  be  conferred  by  hered- 
ity upon  the  ofispring,  we  are  powerless  to  take  the  first  step,  or,  indeed, 
any  suoceeding  step,  without  a  continual  Bccurrence  to  such  inoculatioDB. 

But  such  experiments  are  now  classed  as  "  vinsection,"  and  not  only 
in  Europe  but  in  America  we  are  met  by  a  set  of  ntisguidod  persoiu 
■who,  not  content  with  manufacturing  public  sentiment  against  virisec- 
tion  and  the  vivisector,  are  asking  for  laws  te  practically  stop  anch  in- 
vestigations.   In  the  name  of  humanity  they  ask  that  not  only  the  *ii- 

*Thtt  writer  bad  dLaooBsed  this  qaoHtion  at  greater  J eDgth  iiiarticle3euUt]«d"Cliar- 
IxmandtheGarmTheorrof  Dlseaae,"  Jm«Hcan  JIontMg  MicrvK^ieal  Journal,  lSSl,tf- 
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lions  of  animals  scattered  over  the  world,  bat  that  mankind  as  veil, 
shall  be  coademDed  to  suifer  decimation  from  contagious  plagnea  foe 
yet  untold  generations,  simply  becanse  in  order  to  leam  how  to  prevent 
each  scourges  we  mnst  sacrifice  a  few  hnndreds  or  thousands  of  animals, 
wbich  at  the  best  are  destined  to  be  slaughtered  to  satisfy  oar  camiv- 
erons  appetites.  It  is  not  my  purpose  to  enlarge  upon  this  topic  in  Uie 
present  report,  and  I  should  not  have  mentioned  it  but  for  the  faiCt.tbat 
in  enlightened  England  the  absurdity  has  lately  been  committed  of  tying 
the  hands  of  some  of  their  ablest  investigators  by  an  enactment  of  this 
character ;  and,  as  the  investigation  of  these  diseases  so  completely  de- 
pends npon  this  method  of  research,  it  seems  a  favorable  time  for  e^iiig 
attention  to  its  Importance. 

EIASUNATION  OF  LIQUIDS  FOB  BACTEEIA. 

The  search  for  disease  germs  or  pathogenic  bacteria  in  the  liquids  and 
solids  of  the  body  is,  in  spite  of  the  many  recent  and  improved  meth- 
ods of  investigation,  extremely  difflcult  and  unsatisfactory.  Whether 
they  are  less  numerous  than  we  should  expect,  whether  their  reaction 
to  staining  agents  differs  from  that  observed  with  septic  bacteria,  or 
whether  the  characters  of  the  liquid  surrounding  them  should  be  ac- 
cepted as  the  cause  of  this  difficulty,  I  am  not  prepared  to  decide.  Bat 
certain  it  is  that  even  in  fowl  cholera,  which  is  undoubtedly  due  to  bac- 
teria, one  may  examine  many  preparations  of  blood  or  tissues,  stained 
or  nnstained,  without  being  able  to  discover  what  he  can  unhesitatingly 
accept  as  t^ese  organisms.  When  we  come  to  the  examination  of  prop- 
erly-prepared cultivation  liquids  the  difficulties  vanish,  and  there  is  no 
longer  reason  for  either  doubt  or  uncertainty.  Preparations  may  be  ex- 
amined, stained  or  unstained,  and  with  a  good  lens^  Jl^ving  a  power  of 
seven  hundred  to  one  thousand  diameters,  the  bacteria  are  clearly  shown. 

To  stain  the  bacteria  the  method  devised  by  Koch  has  been  fonnd  to 
give  by  far  the  best  results.  A  drop  of  the  liquid  is  placed  npon  the 
slide  and  spread  to  a  uniform  thickness ;  it  is  then  rapidly  dried  over 
the  lamp  and  a  drop  or  two  of  a  solution  of  aniline  violet,  two  grains  to 
the  ounce,  is  applied  and  immediately  washed  away  with  a  stream  of 
distilled  water.  The  slide  is  again  dried,  a  drop  of  pure  Canada  balsam 
is  applied  to  the  cover-glass,  and  this  is  inverted  over  the  preparation. 
At  this  time,  if  we  are  dealing  with  a  cultivation  liquid,  it  may  be  im- 
possible to  detect  with  the  unassisted  eye  even  a  trace  of  violet  coloring, 
and  yet  on  examination  with  a  sufQcient  power  tke  orgamsms  will  be 
found  to  be  perfectly  stained.  In  the  case  of  blood  the  staining  is  only 
too  apparent,  and  the  statement  made  by  some  observers  that  only  bac- 
teria take  this  color,  and  that  it  may  be  considered  as  a  method \)f  de- 
tennining  the  nature  of  small  particles  for  this  reason,  has  not  been 
home  out  in  my  work.  The  nuclei  of  the  red  corpuscles  of  birds  stain 
deeply,  and  in  case  an  attempt  is  made  to  "fix"  the  preparation  with 
osmic  acid  the  constituents  of  the  plasmaare  coagulated, assume  a  granu- 
lar form,  and  when  stained  the  appearance  is  t£at  of  a  zo5g1ffia  duster 
of  microooccL  In  the  blooil  of  fowl  cholera  it  has  often  proved  extremely 
difficult  to  render  the  bacteria  visible,  while  with  the  blood  of  swine 
plague  sent  me  by  Professor  Law  the  micrococci  conld  be  seen  in  both 
Btiuned  and  nnstained  preparations  to  the  greatest  satisfaction. 

BXAWTNAT'OH  OP  TISStJKS  FOR  BAOTBBIA. 

Some  microscopists  have  been  saccessftil  by  placing  pieces  of  the  tis- 
Bow  in  alcohol  for  twenty-four  hours,  then  imbedding  in  a  rather  soft 
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mixture  and  cutting;  the  dectioas  in  a  microtome.  Tlie  sections  tlini 
obtained  are  placed  for  half  an  hour  in  a  stavning  duid  comiKtsed  of 
half  a  frrain  of  aniline  violet  in  an-  ounce  of  distill<Ml  water;  they  are 
then  placed  for  two  minutes  in  dilnte  acetic  acid  (4  minims  to  the  ounce), 
then  for  one  minute  in  ordinary  alcohol,  theu  for  one  minute  in  absolute 
alcohol,  finally  for  two  minutes  in  oil  of  cloves,  when  they  are  monuted 
in  Oanaila  balsam." 

The  difficulty  of  making  sections  with  sach  imperfectly  hardened 
speetmens  has  led  me  to  use  a  longer  process  of  hardening  with  chromic 
acid,  one-fifth  of  one  per  veut.,  and  alcoliol,  equal  parts,  the  results  bciiig, 
BO  far  as  I  can  judge  at  present,  identical.  In  neither  case,  however, 
has  the  success  been  verj'  flatt^^ring.  • 

For  the  examination  of  the  prepaiations  I  have  used  a  one-tenth  aod 
one-fifteenth  inch  water  immersion,  objective,  and  a  oue-flfteeuth  homo- 
geneous immersion,  all  by  Tolles,  in  coiineetion  with  an  Abbe-Zeiss  illn- 
luinating  apparafiis.  I'licse  appliances  therefore  represent  the  ntmoft 
perfection  of  the  day,  wliile  the  methods  used  are  those  which  have 
given  the  best  results  in  similur  investigations^  and  if  the  examinations 
have  not  been  sis  tt;itistiiRtol'y  as  could  be  desired  it  is  probably  due  to 
the  inherent  difficulty  of  the  subjt'ct  and  to  the  fact  that  our  methods 
may  still  be  impi-ovcd. 

KEEPIKO  DISTILLED  WATER  FREE  PROM  BAOTEEIA. 

In  this  clans  of  investigations  it  is  absolutely  necessary  to  ou  dis- 
tilled water;  we  neoil  it  for  our  immersion  lenses,  to  make  staising  and 
hardening  solutions,  to  tlissolve  and  dilute  reagents,  and  for  many  other 
purposes.  But  even  distilled  water,  as  I  have  shown  in  apreceding  re- 
l>ort,  very  soon  teems  with  immense  numbers  of  boeteria,  orgauismi 
whieli  at  present  we  have  no  means  of  distinguishing  &om  those  whicb 
are  tiie  aetive  cause  of  some  of  the  contagious  diseases.  It  is  plsin, 
therefore,  that  if  we  use  distilled  water  swiLruiiug  with  bacteria  in  ooi 
hanlening  or  staining  solutions,  if  it  constitutes  a  part  of  the  reagents 
that  we  use  u|>on  our  pi'cparations,  or  even  if  it  is  used  to  make  cultiva- 
tion liquids,  these  innocent  organisms  may  be  mistiikeu  for  pathogenic 
ones,  and  our  cont^lusions  will  be  entirely  without  value. 

To  guard  against  such  errors  1  have  devised  the  apparatus  illtistratnl 
in  Plate  II,  I'ig.  2.  The  tliisk  A,  after  thorough  cleaning,  is  lillul  by 
filtering  into  it  freshly  distilled  water,  and  the  soft  rubber  cork,  tkrougb 
which  pass  tlie  tul>es  B  and  C,  is  tightly  atljnsted.  The  tube  II  Hw* 
not  ivnch  the  Water  In  the  flask,  but  is  designe4  fur  admitting  filtered 
air,  anil  is  packed  for  two  or  three  intdies  from  the  external  oiifiee  icilb 
cotton  wool,  while  the  tulie  G,  which  aets  iis  a  sijihoii,  reaches  to  llie 
bottom  ot  the  fiask  and  terminates  externally  in  n  pie<te  of  caontcboui; 
tubing,  1>,  on  which  is  phteed  the  compressor  K,  and  into  which  fiutlie 
temnnal  tube  F.  The  wholemaybckeptfor  several  hums  beforefilling^st 
a  temi)er4tui-e  of  220°  to  'J'jrfiF.,  to  kill  all  genus  which  may  be  lodginl 
in  the  eutton-fllter  or  the  tubes.  The  distilled  water,  after  l>eing  ])Uoed 
in  this  apparatus,  is  boiletl  two  or  t  hree  times  at  iuterviils  of  a  few  hours, 
care  iH'ing  taken  to  keep  the  filter  from  becoming  wet  by  condenitslii'tt 
of  steam,  a  precaution  which  I  hnve  found  necessary  to  the  value  of 
such  a  filter,  nud  just  ut  ttiu  end  of  the  htat  boiling  tlie  enn)pn.>Bs>T  it 
opened,  and  if  lu'cessury  the  ventilating  tube  is  i-hwed  until  the  pres*- 
nre  of  the  steam  ims  fonied  the  water  to  fill  tiie  sii)hon.  Tbe  com- 
a  WonK«gutlsm>  ia  Bargiokl  DImmh,  BrtM 
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preflSOT  is  now  closed,  the  ventilating  tube  opened,  and  the  apparatus 
IB  ready  for  nse.  Of  course,  whenever  the  compressor  is  opened,  water 
flows  £rom  Uie  flask,  and  if  the  small  quantity  which  has  been  in  the 
tenuinal  tube  is  rejected  the  remainder  will  be  found  free  &om  contami- 
nation  with  audi  organisms. 

PKEPAJUNO  ANILINB  STAINITia  VIAJID. 

For  this  purpose  a  solution  of  the  aniline  violet  is  made  in  strong  alco- 
hol of  such  a  strength  that  each  drop  contains  one-sixteenth  of  a  grain 
of  the  coloring  matter,  and  in  this  form  may  be  preserved  convenient  for 
use  at  any  time.  When  some  sections  are  to  be  stained  one  drop  of  this 
is  placed  in  a  drachm  of  pure  distilled  water,  and  this  is  at  once  Altered 
and  used;  this  makes  the  solution  of  half  a  grain  to  the  oauoe.  For  the 
stronger  solution  four  drops  are  required  to  each  drachm  of  distilled 
Tater.  In  this  way  is  obtiiined  a  solution  free  from  bacteria  and  giving 
tesolta  wortby  of  confidence;  but  if  this  aqneous  solution  is  allowed  to 
fltand  a  few  hours  the  development  of  these  organisms  commences  and 
it  is  no  longer  fit  for  use.  If  those  who  investigate  these  diseases  persist 
in  aging  old  aqneous  uolutions  of  aniline,  or  even  aniline  inks  for  tbeSr 
staining  finids,  they  must  not  espect  very  mnch  reliance  to  be  placed  in 
the  accuracy  of  their  results. 

THE  OULTTTATIOH  OP  BAOTEBU, 

In  the  preceding  report  a  form  of  apparatus  was  described  for  mak- 
ing snch  cultivationfi,  but  this  was  soon  found  too  complicated  for  the 
pnrpoees  of  investigation.  A  simple  apparatus  was  needed,  provided 
with  a  reutllatiug  tube  packed  with  cotton,  which  would  take  but  little 
Fpace  in  the  incubator,  that  could  be  made,  if  need  be,  in  the  most  primi- 
tive laboratory,  that  could  be  easily  filled  with  the  cmtivating  fluid,  and 
vhen  sterilized  might  be  preserved  for  nse  at  any  tame,  the  contents  being 
readily  acce-ssible  for  inoculation  and  for  removal,  either  for  examination, 
for  prodncing  otiier  cultivations,  or  for  inoculation  experiments,  and  all 
with  the  least  possible  chance  of  admitting  the  germs  of  bacteria  continn- 
ally  floating  in  the  atmosphere.  After  several  months  experimenting  the 
apparatos  shown  In  Plate  I,  Fig.  1,  was  settled  ^pon  as  'satisfactorily 
filling  these  conditions.  It  consists  of  a  test-tube  five  inches  long  and 
tiiree-fonrtlis  of  an  inch  in  diameter,  and  in  the  one  case  is  closed  with 
a  mbber  cork  pierced  with  a  single  bole,  and  in  the  other  the  tube  is  drawn 
down  near  its  npper  extremity  to  one-fourth  of  an  inch  in  diameter.  In 
the  rubber  cork  is  placed  a  piece  of  glass  tube  one-fourth  of  an  inch  in 
diameter  that  jnst  reaches  the  lower  end  of  the  cork,  but  prqjects  three- 
foarths  of  an  inch  above  the  npper  end,  on  which  is  placed  a  close-fitting 
piece  of  caoutchouc  tabing  one  inch  in  length,  into  which,  again,  fits  the 
bent-glass  tu'oe  D,  the  external  part  being  packed  with  cotton-wool  as  a 
filter.  The  adjustable  ventilating  tabe  is  arranged  in  a  similar  mauDei 
Id  the  second  form  of  apparatus. 

These tnbes  are  aboot  half  illled  with  the  cultivation  liquid  and  are  then 
then  pUoed  in  a  vessel  that  contains  three  or  four  inches  of  water,  Plate 
XI.  rig.  10,  that  can  be  tightly  covered,  in  whioh  they  are  boiled  three 
or  four  times  at  intervals  of  u  few  hours.  In  this  way  the  whole  appara- 
im,  including  the  ventilating  tube  and  its  cotton  filter,  is  subjected  to 
tlie  heat  of  boiling  water,  or  to  steam  of  the  same  temperature.  A  steril- 
iziiic;;ipparatus  arranged  for  heatiug  the  tubes  in  a  receptacle  snrrounded 
bj  boiling  water,  a  section  of  which  is  shown  in  Plate  XI,  Fig.  17,  has 
not  given  as  good  results  as  the  simpler  method  of  placing  them  direotiy 
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in  tlie  hot  Trater  and  allowing  the  steam  to  come  in  luitaal  contact  vith 
the  parts  oat  of  the  water. 

Notwithetantling  the  frequent  assertions  of  ezpcrimeitters  that  cnlti- 
vatioQ  liquids  may  be  easily  steiilized,  and  that  boiling  for  Ave  minutes 
is  enfficient  for  this,  I  liave  been  forced  to  the  conclusion  that  the  per- 
fect sterilization  of  such  liquids  is  frequently  attended  with  serious  liif- 
liculty.  On  one  occasion  twenty  cultivation  tubes  were  boiled  four  times 
at  intervals  of  a  few  hours,  each  boUing  being  continued  for  ten  to  fif- 
teen minutes,  in  the  vessel  shown  in  Plate  XI,  Fig.  16.  Unfortunatwiy, 
after  the  last  heating,  the  lid  was  removed  and  not  replaced;  the  cold 
air  coming  in  contact  with  the  ventilating  tubes  condensed  the  vajwrin 
tJie  filters,  and  as  a  result  every  tube  became  infected  with  atmospheric 
bacteria,  and  was  turbid  with  them  within  three  days. 

Again,  while  at  Atlanta  investigating  the  Southcru  cattle  fever,  the 
sterilizing  apparatus,  shown  in  section  in  Plate  Xl,  Fig.  17,  was  used: 
it  consists  of  an  inner  compartment  surrounded  by  boiling  water  wd 
steam,  and  covered  with  a  double  lid  having  an  air  space  of  two  inches. 
The  cultivation  tubes  were  but  a  degree  or  two  below  the  boiling  point 
as  determined  by  actual  t«st,  and  to  illustrate  the  difiBcnlty  of  sieriUzing 
them  I  transcribe  the  following  record  from  my  note-book.  In  all  cases 
the  tubes  were  allowed  to  remain  in  the  apparatus  till  cold,  tbna  snb- 
iecting  them  to  a  high  temperature  for  a  much  longer  time  than  is 
indicated  by  the  actaal  duration  of  the  boiling : 

July  20,  B  p.  m. — Nineteea  cnltivation  tubes  were  filled  witliinfosioiiof  beef,  placed 
in  the  apparatus,  and  tlie  water  boiled  for  ten  mlnntes. 

July  21,  0  a,  m, — A  few  tabea,  os  careful  iiupeotion,  indicate  the  Twy  begiiuuiigof 
torbiditj,  Tliey  were  all  placed  in  tlie  apparatna  and  tlua  heated  to  boiling  foi  Ua 
ntinotes,  and  this  boiiinK  repeated  at  5  p.  m. 

July  iil. — The  apparatus  boiled  morolrig  and  evening  the  same  as  yesterday. 

July  S3. — Boiled  once,  being  six  times  in  all. 

.^■Iv  27. — Seven  of  the  tnbes  are  tnibid ;  the  lemainder  are  placed  in  the  ^paratos, 
and  this  again  boiled  for  ten  minutes. 

Auguit  1. — Bat  six  tubes  remain  &ee  bom  bacteria.  Slost  of  the  aSbcted  ones  have 
but  a  slight  bacterial  membrane  on  the  surface,  wliile  tbo  liquid  beiieath  is  nearly  u 
transparent  as  furmorly.  The  bacterinm  nhiob  thus  resista  heat  is  a  BaoUliu,  aome- 
whatpecaliarinitscliaractoTs,  asit  divtdesintoshortermemberstlianthBA.ntliltf.  It 
isaboiit  TS^th  of  au  sadb  in  diameter,  and  divides  into  rods  -g^th  to  ^^th  of  an  inch 
in  length,  many  of  these  subdividing  into  members  irtmith  ^  niimth  of  an  inch  long, 
and  then  closely  resemble  Baoterium  I«m«.  The  spores  seem  to  be  spberioal  particlei 
rgimth  of  an  inch  in  diameter. 

Augu»t  5.— niirteen  tnbes  filled  to-day  withfreah  InAuiou  of  beef.  They  were  plactd 
in  the  apparatus,  whiok  was  boiled  fbi  ten  minntea  at  noon  and  for  fifteen  minates  at 
sii  o'clock. 

AugutlG. — Every  tube  is  turbid  with  baotepia.  Thirteen  tnbea  were  oowfilled  with 
fhish  infnsion,  neutralized  with  liqnor  potassn.  They  are  placed  in  the  apparatoa, 
which  is  boiled  from  11  to  11.30  a.  m.,  and  again  ftom  4.30  to  G.30  p.  m. 

Jngvil  7.— The  apparatus  bolted  from  9  lo  10  a.  m. 

Jiigutt  8. — The  apparatns  boUed  an  hour  In  the  morning  and  another  hour  in  tb« 
evening. 

Augiut  9,— Boiled  an  hour  In  the  momlns. 

Aagutt  11.— Five  of  the  tabea  aro  tnrbiifwith  baoteria;  the  temiunder  tetnmed  la 
tlie  apparatoB  and  boiled. 

Auguti  IG.— Two  more  tnb«a  m  turbid. 

I  have  been  somewhat  at  aloss  to  account  satisfactorily  for  the  extreme 
difficalty  of  sterilizing  the  tabes  in  these  cases.  I  am  certain  it  w&  not 
due  to  atmospheric  infection  after  sterilization,  for  particnlar  attentdoii 
was  given  to  the  condition  of  the  ventilating  filters,  and  hnndrods  of 
snch  tnbes  have  been  preserved  for  an  indefinite  time,  on  other  occaaioiis, 
after  sterilization  without  becoming  infected.  It  is  possible  that  tlie 
extreme  drought  had  something  to  do  with  this  extraordinary  reaiatame 
to  heat.  It  is  well  known,  for  instance,  that  tbe  germs  of  the  hay  Iwcil- 
Ins  whMi  obtained  from  diy  hay  withstajid  several  hours'  boiling,  wliUe^ 
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vhen  n«8b  and  moist,  they  are  destroyed  in  as  many  minutes.  Professor 
G^dall,  I  believe,  has  explaine<l  tliis  by  snpposiofr  that  the  perfectly 
diy  spores  do  not  readily  imbibe  water,  and  are  not  moistened  for  several 
hoars  after  being  placed  therein,  aud*wLile  dry  they  are  not  destroyed 
by  the  heat  of  boiling  water. 

Whatever  the  explanation  may  be,  it  is  a  new  illnstration  of  the  fact 
tliat  a  few  minntes'  bQiling  cannot  be  relied  npon  to  sterilize  such 
liquids,  and  that  onless  onr  cultivation  liqaids  are  preserved  at  lOO^F. 
a  sufficient  time  before  nae  to  prove  that  they  oontain  no  atmospheric 
germs,  the  results  are  at  best  ontmstworthy. 

MANMER  OP  UBmO  THE  CULTIVATION  APPAKATTJ3. 

The  cultivation  liffnid  is  made  by  infusing  the  muscleB  of  varions  ani- 
mals in  distilled  water  at  a  temperature  of  150°  to  160°F.  for  two  or 
three  hours,  then  boiling  and  filtering.  The  liquid  thus  obtained  should 
be  as  limpid  and  oolorlesa  as  the  purest  water,  The  cultivation  tubes 
.  are  half  filled  with  this,  previously  nentralized  with  can^tic  potash,  and 
Bterilizetl  ae  already  described.  The  blood  for  inoculation  is  either  ob- 
tained directly  from  the  veins  by  means  of  vacuum  tubes,  as  described 
in  my  preceding  report,  or  when  convenient  the  heart  is  opened  by  a 
knife,  freed  from  germs  by  passing  it  through  the  fiame  of  a  lamp,  a  piece 
of  capillar?  glass  tubing  drawn  to  ^th  of  an  inch  in  diameter  and  one- 
half  to  three-fourths  of  an  inch  long  (Plate  XI,  Fig.  18),  is  taken  np 
with  fiamed  forceps,  passed  through  the  flame  itself,  and  touched  to  the 
blood  in  the  heart,  with  which  it  immediately  fills  by  capillarity.  The 
ventilating  tnbe  of  the  cultivation  apparatus  is  now  passed  through  the 
flame  and  removed,  and  the  bit  of  capillary  tube  containing  the  blood 
is  dropjied  through  the  ox>entng  into  the  liquid.  The  ventihii>ting  tube 
is  again  flamed  and  replaced  and  the  apparatus  placed  in  an  incubator 
at  100°  F. 

The  multiplication  of  germs  becomes  apparent  ftom  the  turbidity  of 
the  liquid  in  about  twenty  hours.  To  examine  this  liquid  without  con- 
taminating it  witli  germs  from  the  atmosphere,  a  capillary  pipette  is 
made  by  drawing  a  long  and  fine  projection  to  an  ordinary  glass  tnbe, 
as  shown  in  Plate  XI,  Fig.  16,  the  end  being  sealed.  The  external  part 
of  the  body  of  the  tube  is  packed  with  coUon  wool,  and  the  whole  is 
then  bak&d  for  several  hours  at  a  temperature  of  230°F.  to  destroy  all 
germs.  Kow,  to  obtain  a  sample  of  the  cultivation  liqnid,  a  small  oaoat- 
chouc  bnlb  is  adjusted  as  in  the  figure,  the  point  of  the  pipette  is  bro- 
ken, the  ventilating  tube  is  removed  with  the  precautions  already  men- 
tioned, the  fipette  is  flamed  and  passed  beneath  the  surface  of  the 
liquid,  when  the  bulb  is  compressed  to  expel  a  small  quantity  of  the* 
pure  air  which  it  contains,  and  the  liqnid  which  takes  the  place  of  this, 
as  the  bnlb  resnmes  its  original  form,  is  removed  in  the  pipette  and  can 
be  used  for  microscopical  examination,  for  Inoculating  animals,  or  for 
starting  new  cultivations. 

It  snmetimes  happens  that  in  spite  of  all  precautions  oar  cultivations 
are  imnaro;  we  can  plainly  see  that  there  are  two  forms  of  organisms. 
Oiie  grBws  at  the  bottom  of  our  cultivation  liquid  while  the  other  oc- 
»;u|ii<;8  tbt!  surface,  where  it  forms  a  covering  membrane;  one  is  motion- 
ItsKs  while  the  other  swims  with  the  plainest  undulations  or  gyrations; 
inie  may  be  spherical  or  oval  while  the  other  is  rod-shapped.  It  has 
lieen  common  to  8i>6ak  of  these  dififerent  forms  as  but  stages  in  the  ex- 
istence of  the  same  organism ;  but  a  study  of  their  life  history  has  not 
jiiHtitieil  this  view,  un<l  we  are  now  satisfied  that  such  appearances  in- 
diciile  coiitumiuatiou  of  our  cultivations  ^vith  some  of  the  countless  germs 
couLiuuaJly  floating  in  the  air. 
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Sometiioes  it  is  very  desirable  to  get  rid  of  these  foreign  germs  and 
obtain  a  pure  caltivatioii  from  an  impure  one.  la  this  pDSsiblel  At 
one  time  it  vna  supposed  tbat  it  migbt  bo  aceomplialied  by  continuoua 
cultivatious,  but  expeiimeut  domotiHtrated  tbat  usually  the  diflerent  or- 
ganisms retained  tbeir  relative  proportion  to  eacli  otber  tliroagh  an  in- 
deHuite  number  of  cultivations.  Xjately  Bucbner  has  snggestod  a  prac- 
tical plan  which  may  be  carried  out  very  successfully  with  the  appa- 
ratus of  my  invention  described  above. 

The  orgauisms  from  the  atmosphere  in  all  well-made  cultivations  are 
less  numerous  than  the  disease  germs,  and  above  all  they  are  found 
more  partiouJarly  at  the  surface,  while  the  latter  prefer  tx)  grow  in  the 
deeper  layers  of  the  liquid.  A  drop  of  the  cultivation  liquid  is  taken 
from  near  the  bottom  of  the  tube,  with  suitable  precautions,  and  placed 
in  another  apparatus  as  if  for  a  fresh  cultivation;  this  is  at  once  agitated 
to  difi'use  the  drop  equally  through  the  whole.  Kow  a  drop  is  taken 
at  once  from  this  and  placed  in  a  thini  apparatus,  and  from  the  third  a 
drop  is  placed  in  a  fourth  for  cultivation.  The  drop  taken  from  the 
Becond  apparatus  contains  oW'^  of  a  drop  taken  from  the  first,  and  that 
flxjm  the  third  contains  but  ijsVinnftli  of  the  first  drop.  Kow,  ifa  drop  of 
the  first  cultivation  contained  uUU.UOO  disease  genus  and  50,000  septic 
genus,  it  is  plain  that  every  drop  of  the  second  dilution  would  contain 
two  of  the  former,  while  there  would  only  be  one  of  the  latter  to  every 
five  drops.  If  the  number  of  germs  is  greater,  as  is  generally  the  case, 
we  have  only  to  resort  to  a  third  dilution  and  vary  the  quantity  of  the 
diluting  liquid  to  snit  our  case,  and  by  starting  a  number  of  cultivations 
from'  this  we  will  gctsoine  in  which  the  organism  ozista  in  perfect  purity. 

TILTDtATE  OBJECTS  OP  SUCH  INVESTIGATIOKS. 

Of  course  our  first  endeavor  by  cnltivation  experiments  is  to  isolate 
the  contagious  genns  to  determine  tbeir  form,  manner  of  growth,  and 
multiplication;  to  learn  their  piiioe  in  nature;  the  conditions  which  are 
favorable  and  unfavorable  to  them.  But  science  of  to-day  is  too  prac- 
tical to  stop  here — we  mnbt  have  residta  which  will  enable  us  to  control 
the  contagious  plagues  more  perfectly  than  heretofore.  In  the  first 
place  we  must  know  how  these  germs  are  distributed;  in  what  mauDer 
tbey  leave  the  sick  animal;  whether  they  are  carried  by  currents  of 
air ;  how  and  for  what  time  they  are  preserved  on  or  within  tlie  soil  or 
in  stables;  and  in  what  manner  they  find  their  way  into  tlie  bodies  of 
healthy  animals. 

When  our  information  is  satisfttctory  on  these  points,  we  are  in  a  posi- 
tion to  inquire  how  such  germs  may  be  destroyed,  the  chepical  agents 
which  are  most  efficient  for  this  purpose,  the  strength  in  which  tliey 
are  to  be  employe<l,  and  the  effect  of  ventilation  and  of  plowing  or 
burning  infected  ])astnres. 

Having  learned  what  is  possible  in  regard  to  the  contagious  genn.we 
next  turn  our  attention  to  the  animals  liable  to  be  alfected.  We  find 
that  a  certain  number  are  insusceptible  to  the  effects  of  the  vims;  tbey 
occupy  the  same  otablea  or  fiehls  with  the  sick,  take  their  food  and  drink 
in  common,  breathe  a  contaminatedair,and  even  resist  inoculations  with 
the  most  potent  vims.  In\Yhatdocs  this  insusceptibility  consist  1  Ho* 
wa.1  it  obtained*  IIow  can  it  be  conferred  upon  other  anitnalsf  For 
what  length  of  time  will  it  protect  themi  And  is  it  transmitted  in  any 
extent  by  hereditary  intlueuce  to  the  offspring)  Potent  questions  are 
these,  which,  when  projMjrly  luiswered,  mn.st  place  the  control  of  animal 
plagues fiilly  within  our  grasp;  and  not  of  animal  plagues  a1ooo.l'or  are 
not  some  of  these  comjuou  to  both  mankind  and  aQimaJs  f    And  u  it  too 
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nnch  to  believe  tliat,  when  tlie  coutagiotiB  diseascB  of  auimals  are  folly 
nnderstood  «ii<l  coutrolleil,  tbe  inilliotis  of  lianiaa  beings  n-bo  are  now 
carnal  to  untimely  graves  by  allied  plagues  may  be  eparedl 

These  are  the  hopes  that  actuate  us,  oay  they  are  the  convictious 
which  grow  stronger  with  etich  experimeut.  But  a  few  short  years  ago 
this  great  field  for  research,  which  we  now  see  before  aud  around  us, 
might  be  compared  to  one  of  those  forests  situated  in  a  rtcb,  moist, 
alluvial  region  of  the  tropics.  On  every  hand  immense  trees,  throagh 
the  foliage  of  which  scarcely  a  rny  of  light  could  penetrate,  while  below 
are  briars,  vines,  and  various  kinds  of  impenetrable  undergrowth,  ^'ot  a 
path  to  guide  the  steps — all  a  hopeless  wilderness.  To-<Iay  how  changed. 
Koads  have  beeu  made  by  which  the  wilderness  is  travertied — are  not 
the  experimental  methods  of  inoculation  aud  cultivation  of  virus  uow 
followed  with  such  success  worthy  of  the  oameT  And  light  is  stream* 
ing  tbrougb  the  o^'crhauging  canopy  all  around  us  until  our  forest  is 
Bcaruely  more  than  a  grove.  It  is  the  result  of  the  recent  studies  of 
contagia,  tbeir  manner  of  distribution,  the  methods  by  which  tliey  may 
be  att«nuated  and  made  to  produce  insusce|)tibility  instead  of  death,  their 
conversion  from,  enemies  to  allies.  It  is  no  longer  a  question  of  possi- 
bility if  this  grove  nball  give  place  to  thq  fertile  culti\'ated  field — it  is 
simply  a  Question  of  the  time  uecessai'y  to  i)roduce  this  change. 

PAKT  n— rNVESTXGATIONS  OP  SWINE  PLAGUE. 

Tlie  researches  in  reganl  to  this  disease,  which  were  detailed  in  my 
report  for  1380,  having  all  pointed  to  a  uitcrococcas  an  its  cause  rather 
than  to  a  bacillus,  as  maintained  by  Urs.  Klein  and  Dctmcra,  I  det«r- 
mined  to  make  one  more  attempt  to  obtain  satisfactory  evidence  on  this 
point.  I  therefore  re^juested  Professor  Law  to  send  me  some  genuine 
Bwine-plague  virus,  as  he  was  then  experimenting  with  this  dLsease. 
In  answer  to  ibis  lie  sent  me,  among  other  pathological  products,  a 
capillary  tube  containing  blood  "collected  from  ear  veins,  near  a  blue 
elongb,  of  a  pig  that  had  beeu  infected  by  exposure  and  inoculation." 

This  was  taken  by  Professor  Law  December  14,  1880,  and  examined 
by  me  December  21.  Tbe  blood  in  the  tube  was  studied  with  the  greatest 
care,  tbe  slides  and  ever^thhig  coming  in  contact  with  it  being  well 
flamed.  It  was  examined  fresh  from  the  tube,  and  also  in  prejiaratioDS 
made  by  drying  on  the  cover  glass,  aud  tinting  with  aniline,  the  results 
being  in  each  case  the  same.  Very  many  micrococci  were  to  be  seen 
perfectly  distinct  in  outline ;  thoy  existed  in  clusters,  short  chains  and 
siugly,  and  the  appearance  van  so  characteristic  as  not  to  leave  a 
shadow  of  doubt  in  regard  to  their  nature.  No  other  form  of  bacteria 
was  to  be  discovered. 

At  the  same  time  Professor  Law  sent  me  blood  fix>ui  tbe  portal  vein 
of  a  pig  that  bad  been  suffocated,  as  be  thought  at  the  time  that  this 
might  be  a  method  of  originating  the  contagious  affection  under  investi- 
^tion.  This  also  contained  bacteria  of  a  single  variety,  but  it  was  the 
Bacterium  temto,  aud  the  contrast  between  these  and  the  micrococci 
was  too  plain  to  be  mistaken.  These  organisms  were  all  elliptical  in 
form  an<l  mostly  existed  in  itairs,  swimming  about  in  all  directions  in 
the  most  lively  maimer.  The  micrococci  on  the  otlier  hand  have  no 
movement  except  that  called  molecular.  Although  Prote«sov  Law 
wrote  nie  when  sending  the  vims  that  he  had  inoculated  a  pig  with  the 
bloo«l  from  the  suffucatcd  animal,  and  that  this  suliject  alreiuty  hud  ele- 
vate<l  temperature,  1  ]iiTdictc<l  when  stating  the  result  of  my  exami- 
uatiousthat  Ite  would  not  obtatu  a  case  of  genuine  swine  plague  fruQ 
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snch  blood,  and  this,  he  was  kind  enough  to  inform  me  later,  proved  to 
be  the  fact. 

As  a  more  complete  teet  of  the  nature  of  the  bodies  in  the  svine- 
plagao  viras,  two  cultivation  slides  were  prepared  by  cementing  npon 
them  a  deep  glass  cell.  A  drop  of  neutral  infriBion  of  beef  well  steril- 
ized was  placed  on  a  thin  cover  glass  and  a  small  particle  of  the  viros 
added  when  it  was  inverted  over  the  cell  and  cemented  with  parafOne. 
The  sMdes  were  then  kept  in  the  incubator  at  100°F.  These  cultiva- 
tions were  not  successful;  the  micrococci  did  not  multiply  in  either  case, 

At  the  Baine  time  that  the  cultivation  slides  were  prepfu^d  two  oF 
my  cultivation  tubes  already  described,  containing  one  ounce  each  of 
the  Siime  sterilized  infdsion  of  beef,  were  inoculated  by  dropping  into 
the  liquid  a  particle  of  wire  that  was  first  liamed  and  touched  to  the 
blood.  By  way  of  contraat  a  third  tube  was  inoculated  in  the  same 
way  with  fresh  human  blood.  All  were  plaeed  in  the  incubator  at  100° 
F.  Tbe  next  day  (December  29)  the  oontentB  of  the  tubes  inoculated 
with  the  virus  were  no  longer  transparent  but  turbid,  while  that  charged 
with  human  blood  was  unchanged.  The  cultivations  were  found  to  owe 
their  turbidity  t«  immense  numbers  of  the  micrococci  in  clusters  aai 
chains  as  in  the  virulent  blood,  but  the  most  careful  examination  did 
not  reveal  a  single  bacillus  or  any  other  form  whatever. 

During  the  very  cold  nightwliich followed,  there  being  no  heat  under 
tbe  incubator,  these  cultivations  were  frozen  solid,  and  as  it  was  desir- 
able to  test  the  resistance  of  this  organism  to  freezing  I  inoculated  an- 
other cultivation  tube  from  one  of  these  aa  soon  as  thawed.  In  twelve 
hours  this  tube  was  as  turbid  as  the  other  and  contained  only  tbe  same 
organism.  The  vitality,  therefore,  did  not  seem  in  the  least  impaired  hj 
freezing. 

By  January  17,  1881,  I  had  carried  these  cultivations  to  the  sixth 
generation  without  any  contamination  with  atmospheric  bacteria,  as 
may  be  seen  by  reference  to  Plate  V,  Fig.  5.  At  this  date  I  inocnlatcd 
a  pig  by  injecting  under  the  skin  of  the  inside  of  the  thigh,  with  a  hypo- 
dermic syringe,  a  drachm  of  the  sixth  cultivation;  and  a  second  ammal 
was  inoculate«l  in  the  same  miinner  with  the  first  cultivation.  It  is  here 
worthy  of  remark  that  the  draclim  of  the  sixth  cultivation. must  have 
contained  less  than  the  one-qiiiiitiUiontb  part  of  a  drop  of  the  original 
blood.  Tbe  results  of  these  inoculations  are  shown  in  the  following 
tables: 

Pio  No.  1. — Imaulated  teitk  tixUi  cullitialion  of  vimt. 
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EmpUoa  ooven  ths  bodj. 

The  eruption  in  both  cases  waa  very  marked.  It  commenced  with  a 
red  blash  or  congestion  of  the  skiu,  followed  by  flat  elevations  one-half 
to  three-fourths  of  an  inch  in  diameter.  The  epidermis  on  these  became 
dry  and  exfoliated,  leaving  a  red,  congested  spot,  not  moist  or  zi'anulat- 
ing,  bat  already  healed.  Those  elevations  were  scattered  over  the  whole 
boJy,  and  were  smaller  on  No.  1,  though  equally  numerous.  A  similar 
emption  being  an  almost  constant  attendant  of  the  severe  forms  of  swjne 
plagne,  I  think  there  can  be  no  doabt  that  these  were  mild  cases.  I 
regret,  however,  that  the  animals  were  not  slanghtered  for  jHM^»lorte)n 
examination,  thongh  it  was  believed  that  no  satisfactory  lesions  of  in- 
ternal organs  would  be  found  when  the  general  healtli  was  so  good.  At 
any  rate  I  insist  that  the  emption  api)eared  aft«r  the  average  incuba- 
Uon  of  swine  plague,  and  that  it  was  sufficient  to  characterize  s  mild 
attack  of  the  disease. 

If  this  is  admitted  it  follows  that  the  organism  of  swine  plague  is  not 
a  bacillus  but  a  micrococcus.  And  it  aJso  follows  that  since  this  organ- 
ism was  carried  through  six  snccessive  cultivations  without  changing 
its  form  the  granules  are  not  bacillus  spores,  and  that  they  do  not  de- 
velop into  rods  of  any  variety  whatever. 

Drs.  Klein  and  Detmers  have  insisted,  however,  that  the  organism 
was  a  bacillus,  aud  the  latter  still  maintains  that  the  spherical  gran- 
ules are  simply  its  spores.  In  my  former  report  I  gave  my  reasons  for 
believing  that  the  hacAlli  of  these  gentlemen  were  septic  bacteria  that 
ha^l  gained  entrance  to  their  liquids  £rom  the  atmosphere,  but  the  state- 
ment of  Dr.  Klein  being  now  generally  accepted  by  scientists  that  he 
has  produced  the  disease  by  inoculation  with  the  eighth  pure  cultiva- 
tion of  a  bacillus,  it  seems  necessary  to  call  attention  to  some  particu- 
lars not  generally  known  in  regard  to  these  expcrunents. 

1.  The  cultivalifm  apparatus  could  not  be  sterilized. — Dr.  Klein's  cultiva- 
tion apparatus  was  made  by  cementing  a  cell  on  a  glass  slide,  then  in- 
verting over  this  a  thin  cover  on  which  was  a  drop  of  iiqueous  humor 
inoculated  with  the  virus.  The  thin  cover  was  kp]>t  in  [)luce  by  a  ring  of 
olive  oil.  Now  I  have  fonnd  from  experience  tlmt  it  is  verj-  difficult  to 
heat  sncb  a  slide  sufficient  to  destroy  tbo  atmospheric  gernm  adliering 
to  it  withont  destroj-ing  the  cement  which  holds  the  cell  in  ]>lacc;  it  is 
also  difficult  to  heat  the  thin  covers  without  wari>iug  or  breaking  them. 
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Even  with  this  Bucccssfully  performed,  there  is  the  air  which  is  contiD- 
iially  ohHDginc  In  the  cell,  and  the  aqueoua  humor  which  most  remain 
on  the  thin  cover,  fully  exposed  to  the  air,  while  the  iuocnlation  is  per- 
formed, and  must  then  be  inverted.  The  apparatos  is  not  one  &om 
which  we  should  expect  concluaive  results  even  were  a  eterilization  at- 
tempted, which  does  not  seem  to  have  been  the  ca«e. 

2,  The  oultivation^  were  not  made  in  a  sterilized  fiuxd, — The  cnltivation 
liquid  in  these  experiments  waa  aqueous  humor  from  the  eye  of  a  rabbit 
In  my  previous  report  I  -have  given  the  evidence  which  eeems  to  show 
that  the  liquids  and  organs  of  healthy  animals  may  contain  the  germs  of 
bacteria ;  at  least  this  is  still  a  contested  point,  with  the  preponderance 
of  evidence  favoring  the  affirmative  view.  But  leaving  this  out  of  the 
qnestion  I  am  satisfied  that  any  one  who  has  experimented  on  such 
matters  mnst  be  convinced  of  the  impossibility  of  taking  adrop  of  aqneons 
humor  from  a  rabbit's  eye,  placing  this  on  a  cover  glass  fully  exposed 
to  the  air,  inoculating,  and  then  inverting  over  a  cell  without  contami- 
Dation  with  atmospheric  bacteria. 

3.  The  conditions  of  the  cultivatiojit  teere  unfarorable  to  pathogenic  hue- 
ieria. — If  we  cultivate  the  Bacillus  anthracii,  the  micrococcos  of  fowl 
cholera,  or  that  of  swine  plague  in  the  cultivation  tubes  which  I  have 
described,  a  careful  inspection  will  convince  us  that  they  commence 
their  growth  in  the  deeper  parts  of  the  ^qaid,  and  that  the  turbidity 
scarcely  reaches  the  surface  of  the  liquid  when  the  cultivation  is  finished, 
On  the  other  hand,  if  we  cultivate  the  Bacillue  SHbtilin,  the  Bacterium 
termo,  or  any  other  atmospheric  bacteria,  the  turbidity  commences  at  the 
surface  of  t^e  cnltivation  and  extends  downward,  and  with  some  bacilii 
it  does  not  extend  one-eighth  of  an  inch.  My  latest  researches  have 
convinced  me  that  the  known  pathogenic  bacteria  never  form  a  mem- 
brane on  the  surface,  while  this  is  the  mie  with  the  septio  forms.  In 
other  words,  the  bacteria  liable  to  contaminate  onr  cultivations  flourish 
best  in  contact  with  the  air,  while  the  pathogenic  forms  are  at  the  best 
when  protected  £rom  such  direct  contact.  If  now  we  make  a  cultivation 
in  a  single  drop  of  liquid  fully  exposed  to  the  air,  it  is  not  surprising  if 
the  atmospheric  bacteria  obtain  the  advantage  and  multiply  while  the 
pathogenic  forms  are  destroyed.  This  may  also  explain  my  failure  t« 
cultivate  the  micrococcus  of  swine  plague  in  an  apparatus  similar  to 
Klein's,  while  I  succeeded  admirably  with  the  tubes. 

It  may  be  asked  if  this  is  a  rule  that  will  infallibly  distinguish  the 
pathogenic  from  the  septic  bacteria ;  and  in  regard  to  this  we  are  un- 
prepared to  answer,  but  it  may  be  accepted  from  what  is  already  known 
that  the  pathogenic  forms  will  not  at  once  flourish  if  cultivated  in  con- 
tact with  the  air.  The  Baoillus  tuUilit,  when  cultivated  in  inftieions, 
multiplies  near  the  surfece  and  there  forms  a  thick  membrane;  hut 
before  Bucbner  succeeded  in  converting  it  into  the  Bacillwi  anthraa*  he 
waR  obliged  to  grow  it  in  an  apparatus  that  was  continually  agitated, 
and  in  which  it  coilld  not  remain  at  the  surface.  So  when  the  converse 
change  is  made  the  Bacillns  anthracis,  from  growing  at  the  bottom  of 
solutions  comes  to  grow  at  the  surface,  and  is  then  harmless.  In  otlier 
words,  liefore  the  atmospheric  bacteria  can  multijily  within  the  animal 
iKxly  they  must  be  gradually  a^lapted  to  the  coudltions  which  they  meet 
there,  the  most  important  of  which  seems  to  be  the  restricted  amount  of 
available  oxygen.  And  so  when  we  are  told  that  his  cultivations  iu  tithes 
had  a  membrane  on  the  surface,  it  is  for  us  a  very  sti-ong  indication  titat 
this  niombrano  was  formed  by  harmless  bacteria  that  had  gained  en- 
trance from  the  atmosphere. 

It  is  true  that  in  my  last  report  I  described  tha  organiBm  of  fo*l 
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cholera  as  forming  asligbt  membrane  at  the  surface  of  the  cultivationB, 
hilt  a  vast  nnmher  of  cultivations  made  in  the  improved  apparatus  de- 
Ecribed  in  this  report  have  taught  me  that  this  membrane  only  occurs 
in  cases  of  contamioation,  and  is  due  to  the  prolitication  of  bacteria 
that  bare  grown  for  a  considerable  number  of  generations  lo  contact 
with  the  air. 

i.  The  inoetUations  did  not  give  positive  resulta.^—To  decide  a  contested 
point  of  so  much  importance  it  cannot  be  too  mnch  to  expect  satisfac- 
tory results  from  the  inoculation  experiments.  There  might  be  a  dif- 
ference of  opinion  as  to  what  are  the  pathognomonic  characters  of  the 
aSection,  but  if  there  was  loss  of  appetite,  marked  discoloration  or  emp- 
lion  on  the  dkin,  ulceration  of  the  bowels,  or  inflammation  of  the  longs, 
we  shoold  be  satisfied  as  to  the  production  of  the  disease.  But  when  we 
are  told  that  the  three  animals  inoculated  with  the  eighth  coltivation 
^bowed  no  symptoms  of  the  disease  during  life,  and  that  it  waa  onlj  at 
the  post-mortem  examination  after  slaughter  that  signs  of  the  disease 
were  found,  we  are  not  convinced  that  these  equivocal  signs  resulted 
from  the  inoculation.  We  have  seen  too  many  enlarged  and  reddened 
lymphatic  glands,  too  many  appearances  of  slight  congestion  in  various 
organs  of  healthy  ])igs,  to  accept  these  as  a  criterion  of  the  disease. 

5.  Elein/ound  the  micrococci,  not  the  bacilli,  in  the  tissues. — In  his  first 
coDunnnicatlon  on  this  subject  Dr.  Klein  wrote  as  follows : 


From  And  even  before  the  first  dipuof  necrosis  of  tbamDoasa  [jf  intostiue],  viz., 
«hen  the  epithelium  be^na  to  break  down  hii<1  be  nbed  from  the  surfaae,  lliere  are 
fuuDd  muMS  of  microcooci,  whlab  in  some  nlcerB  occupy  a  great  portion  of  the  ddbris. 


rbey  are  micrococci  was  proved  by  tlieii  forming  lumps  of  oniform  granules.  These 
lumps  stain  deep  porple-blne  in  bwrnatozylon,  and  are  thus  very  oonspiciions,  and  be- 
eidra  resist  the  action  of  canstia  ^otAsh,  witb  wbicb  all  the  rest  of  the  tissue  dlsap- 
pean.  Theee  heaps  of  microooooi  in  locality  correspond  to  the  papilla,  and  are  on 
lbs  surface  of  the  scab,  bnt  underneath  the  ooverliig  epitbelinm,  some  parts  of  this 
having  ehaoeed  into  a  dry,  hard,  discolored  mass,  others  containing  larger  or  smaller 
TBsiclea  filled  with  flnid. 

Ifore  than  this,  he  found  the  lymphatic  vessels  of  the  mucous  mem- 
brane of  the  epiglottis  filled  with  micrococci ;  and  in  the  last  stages  of 
the  lobular  pneumonia,  in  the  infiltrated,  firm,  more  or  less  disintegrat- 
ing parts,  he  ibund — 

Oreat  mnniirri  of  micrococci,  filling  up  capillaries  and  veins,  and  also  contained  in 
lymphatics  aronnd  arteries.  The  plenra  is  mach  swollen  and  contains  great  nombers 
— coQlinaoua  layers  of  lumps  of  micrococci.  The  free  surface  of  the  mambraua  is  in 
many  parts  covered  with  then).* 

In  spite  of  all  this,  after  Koch's  investigations  of  the  Bacillus  an- 
thrade  became  bettei  known,  and  a  theory  was  promulgated  io  certain 
quarters  that  all  pathogenic  bacteria  belonged  to  the  genus  baciltus^ 
he  seems  to  have  made  his  ctUtivation  and  inoculation  experiments  just 
referrad  to,  and  to  have  then  concluded  the  disease  was  caused  by  baoilli. 
Bnt  be  had  not  yet  entirely  discarded  the  micrococci,  for  we  find  in  hia 
article  contribated  to  the  Quarterly  Journal  of  Microscopical  Sciences 
(April,  1878)  the  following: 

At  Ant  I  mUnterpreted  the  spores,  regarding  themasmlemcoeci,  and  only  after  re- 
peated oiMerrations  have  1  succeeded  In  tricing  them  through  theirdiSerontst^^  of 
(ievelo|tment. 

ir  typhod  fever  of  the  pig.— rafsHflcry  Jdwim^ 
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Finally,  ve  are  led  to  tbe  oondosion  that  he  disoards  the  micrococci 
entirely,  since  in  his  laat  article  on  the  Bnbject,  the  origioal  of  whiiiU  I 
have  not  yet  been  able  to  obtain,  he  speaks  of  his  cultlTatioDS  of  baeiilitg 
{torn  the  pnlmonal  liquid  as  always  failing,  from  the  great  developmeiit 
of  micrococci.  Indeed,  it  is  difficult  to  couceive  how  he  could  long  con- 
found the  micrococci  Trith  the  spores  of  his  btwilltu,  since  the  former  are 
much  larger,  are  spherical  instead  of  cylindrical,  multiply  in  the  form  of 
clnstcrs  and  chains,  and  never  develop  into  filaments.  It  seems  to  mu, 
therefore,  that  a  consideration  of  Dr.  Klein's  observations,  even  by  thpm- 
selves,  is  not  sufficient  to  indicate  at  all  satisfactorily  the  pathogenic 
action  of  his  bacillvs,  , 

And  vhen  we  add  to  this  the  &cts  that  all  observers  have  been  struck 
frith  the  uuniber  and  the  prominence  of  the  micrococci;  that  these  have 
alone  been  found  in  the  blood  and  inflammatory  liquids  obtained  by  me 
at  different  outbreaks  in  vacuum  tubes  without  coming  into  con  tact  with 
the  air ;  that  these  microcoq^  cultivated  in  purity  to  the  sixth  generation 
in  relatively  large  quantities  of  liquid  produced,  after  the  average  period 
of  incubation  (seven  to  twelve  days),  Uie  unmistakable  eruption  of  swine 
plague,  it  seems  to  me  that  they  most  l>e  accepted  as  the  pathogenic 
agent. 

I  am  led  to  insist  upon  this  point  because  in  two  cases  of  pork  poison- 
ing which  recently  occurred  in  England  a  bacillus  was  found  by  Dr. 
Klein  in  the  meat,  and  the  suggestion  soon  followed  &om  other  parties 
that  this  might  be  the  bacilhts  of  swine  plague,  or,  if  not,  that  this  latter 
was  probably  equally  dangerous,  and  hence  another  reason  for  prohibit- 
ing American  pork.  In  mis  case  the  pork  was  fortunately  nused  and 
slaughtered  in  England,  and  what  is  equally  siguif  cant  it  was  unsalted. 
The  pig  had  been  healthy  and  the  meat  was  contaminated,  without 
doubt,  by  the  water  used  in  washing  it  or  by  the  butcher's  instruments; 
and  the  organism,  instead  of  being  the  baoiUut  of  swine  plague,  waa 
probably  the  septic  vibrio  discovered  by  Pasteor. 

PAET  III.— mVBSTIGATIONS  OF  FOWL  CHOLERA. 

TIBUS  NOT  DIFFUSIBLE. 

In  my  preceding  report  a  certain  amount  of  evidence  was  presented 
to  show  that  the  vims  of  this  disease  is  not  diffusible  riirough  the  air; 
but  in  regard  to  this  there  might  still  be  a  reasonable  feeling  of  doubt, 
owing  to  the  fact  that  the  experiments  had  been  conducted  in  the  o|ieu 
air  and  were,  perhaps,  insufticient  in  number.  Since  that  report,  vas 
written  my  exi)crimeuts  have  been  conduoted  iu  a  building  10  by^i 
feet,  in  which  the  experimental  coops  Lave  not  been  farther  tbau  four 
or  five  ft'et  from  each  other.  In  this  building  there  weie  coops  of  eiii; 
fowls  continuously  for  months,  while  iu  alternate  coops  were  well  ones. 
At  night  tlie  doors  and  windows  were  all  close<l.  Thei-e  being  lYoni 
twelve  to  twenty  healthy  and  8uscepti!)le  fowls  and  an  equal  number  of 
sick  ones  at  a  time,  we  have  here  the  best  condition&  for  transmissiou 
of  the  disease  by  the  atmosphere ;  and  yet,  during  &lly  six  months  of 
such  experiments^  there  has  not  been  a  single  case  in  which  there  could 
be  the  least  suspicion  that  the  malady  was  contracted  in  this  manner. 
We  may  safely  couclade,  therefore,  that  this  virus  is  fixed  and  not 
difl'usible,  and  that  in  all  oases  where  the  disease  originates  the  vims 
is  carried  in  some  tangible  form  and  introduced  into  the  bodies  of  tlie 
healthy  fowls  by  way  of  the  digestive  organs. 
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SWI!(E  PLAGUE,  FOWL  CHOLERA  AND  SOUTHERN  CATTLE  FEVEIf. 

luvasttgationa  by  D.  B.  Salmon,  D.  V.  U.  PLATID  II. 


Appftr&tua  for  pure  distilled  ivater.  A,  floslc;  B,  ventilating  tuba 
packed  with  cotton;  C,  syphon  tube;  D,  vulcanized  caoutchouc; 
E,  compresBor ;  F,  terminal  giOBa  tube. 


I,  Google 


D,i.,.db,  Google 


SWINT  PLAGUE,  FOWL  CHOIERA  AND  SODTHERN  CATTLE  FEVEn. 
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j^octlluo  VJhlch  doTclaped  in  boof 
tbooo  bed  boen  hoateU  oovon  i.imoB 
Utolned  wlib  aniline  vlolei.    x  I&OO. 
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FOWl.  CHdl.miA  , 
BacteriB  with  opitheliuin.  (Vom  human  mouth  in  health .  Prom  preparation  m 
hydiyiii^.alainiiij  with  nniliiie   nnd  tnounlin|  in  Conadian  baleann 
X1500, 
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FOWL    CHOLERA. 
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Cbolera:  BaoMrla  In  pure  cultlvaUoD  ot  vinia;  preparation 
by  dryliie,  Btainlag  wltb  aniuhe  vlolot,  and  mounti^c  in 
'    ■  ~1600. 
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PlBf.  16.— Cftpillary  irtpette  tor  removing  liquid  flrom 
cultivation  apparatus. 
Figs.  16  tmd  17.— Diaereut  (bnns  of  Bt«TlUsing  appa- 

Flv.  16.— CwUlary  tube  Ibr  inooulsttng  cultlvatlona. 
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Fowl  CboleTB-.  Bacteria  as  seen  In  a  fresh  culblTatlon  of  vims.  Thoss 
appearing  like  elne^le  fclobules  are  really  dumb-bell  forms  In  a  vertical 
ttoBitlon.  'Wbeo  acttvelr  vegetatinEr  t-wo  dumb-bell  forms  are  frequenUr 
united,  and  It  Is  then  dUBcuIt  to  distinffuish  tbem  troxa  sbort  bacilli  or 
BaGterlnm  termo  If  these  are  motlonleSB.    x  lOOO. 
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SEPORT  OP  THE  VETEHISART  DIVISION. 
TIBULBItCE  OF  THE  EXCBEHENT. 

If  the  foropoing  view  ia  correct,  it  follows,  as  an  almost  net 
coDcIasion,  that  the  disease  germs  are  scattered  by  means  of  the  exore- 
rnent  of  sick  birds.  TluB  coHolusioo  was  adopted  in  my  last  report, 
although  the  only  experiment  which  I  had  made  up  to  that  time  vas 
negative  in  results — the  inoculated  fowl  not  contracting  the  disease. 
Th^  only  Ulustratea  the  uncertainty  of  experimenta  in  which  bat  a 
angle  bird  or  animal  is  used.  Of  coarse  it  woold  not  do  to  allow  such 
aa  important  ^int  in  our  theory  of  the  disease  to  go  withont  positive  ex- 
perimental evidence,  and  therefore  the  following  experiment  was  made: 

£gwHmei(l  2fo.  1. — Two  chickens  were  Inoculated  Febraor^  2  bj  fonr  lancet  panoU 
area,  emoh  with  fresh  excrement  of  a  fowl  that  died  thisnomiDg,  and  which  haa  been 
affected  in  a  chronio  farm. 

Fa>ruaty  8.— Uratee  tioted. 

Frtruofy  9. — Unite«  j'elloiv. 

I'tbmarg  17. — The  oratea  hav 

/cfrnutrjr  37. — Both  have  had  __   _._   ,     

Mttrek  11. — One  dead.    The  second  haa  recovered. 

We  have  here  positive  evidence  that  the  germs  of  the  disease  are  con- 
tained in  the  excrements  of  sick  fowls,  and,  as  we  have  before  shown, 
that  taking  these  germs  into  the  digestive  organs  was  sufficient  to  pro- 
dace  the  disease,  our  theory  of  the  manner  in  which  inl^tion  ocoars 
may  be  regarded  as  complete. 

THE  EPPICIENCT  OP  DILUTED  SULPHTTEIO  ACID  AS  A  DISIKPECTAMT. 

The  Bolntion  of  commercial  sulphuric  acid  of  the  strength  of  1  part  to 
200  of  water^  which  I  have  heretofore  recommended  aa  a  cheap  and  most 
efficient  dismftotant  ia  this  disease,  has  been  in  continual  nse  during 
these  experiments.  I  have  shown  in  my  former  report  how  dangerous 
it  is  to  place  susceptible  fowls  in  coops  that  have  been  occupied  with 
those  sick  with  cholera  when  no  disinfection  is  practiced.  During  these 
experiments  it  has  been  necessary  to  use  the  same  coop  over  and  over 
again,  and  Irequently  it  was  impossible  to  place  them  upon  fresh  ground, 
and  in  some  cases  even  the  acoomnlations  of  excrement  were  not  re- 
moved; at  all  times  reliance  was  placed  upon  this  disinfectant,  and  the 
watering  troughs,  coops,  and  ground  thoronghly  satnrated  with  it.  In  no 
single  instance,  out  of  more  tiian  a  hoodred,  have  the  most  susceptible 
fowls  contracted  the  disease  from  such  disinfected  coops  or  grounds. 
The  value  of  this  agent  is  then  fully  confirmed  by  a  large  number  of 
cases.  It  deserves  even  more  credit  for  efficiency  than  I  have  hefbre 
given  it,  since  considerable  accumulations  of  virulent  manure  have  been 
rendered  i>erfectly  harmless  after  a  thorough  saturation  with  ib  Aji  a 
disinfi»ctant,  therefore,  it  cannot  be  too  highly  recommended,  and  it 
should  be  largely  used  by  all  who  suffer  from  the  ravages  of  this  plague. 

TIEVa  NOT  IKDEFmi-tBLT  FEEBEBTED  IN  EAETH. 

With  certain  diseases,  as  for  example  charbon,  the  pathogenic  germs 
retain  their  potency  for  years,  and  animals  pasturing  over  the  grounds 
where  the  deiad  ones  were  buried  may  contract  the  anection.  Does  any- 
thing analogons  occur  when  fowls  which  have  died  of  cholera  have  been 
buried,  and  may  the  virus  be  thns  preserved  to  cause  outbreaks  in  suc- 
ceeding yeara  I  As  an  aDsww  to  this  important  qnestion  the  following 
experiment  is  offered ; 

Zxffiwttmt  2Te.  2.~Part  of  the  body  of  a  fowl  that  died  of  oholara  in  J11I7, 1880, 
and  Had  dace  been  bnried  in  the  open  eroand  fifteen  inches  deep,  woe  exhouMd  Jan- 
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11B17  I'ith  and  witb  a  conaiderftble  tunonnt  of  Hie  sononndiiig  earth  wu  placed  iu  a 
v<Hi|>  with  two  healthy  fowls. 

rrlmary  2. — Tlieve  birds  aie  stiU  iu  good  boitlth. 

Tliey  were  tlien  iuoculat«<l  with  active  viruB  to  test  tbeir  ausoeptibUity 
to  the  disease,  and  both  sickened  ia  dae  time. 

It  seems  pretty  certain,  therefore,  that  the  gerioB  are  not  preaerved 
iu  the  earth  for  a  period  of  six  mouths. 


It  is  probable,  and  indeed  one  might  say  certain,  that  the  time  dnr- 
ing  which  the  germs  of  a  disease  retain  their  activity  depends  very 
much  upon  the  condition  in  which  they  are  tept ;  whether  ^ey  are  ex- 
posed to  extremes  of  dr^'ness  and  moisture,  to  heat  or  oold.  Patr^iuv 
tion  seems  to  be  one  of  the  principal  causes  of  deHtmotion  of  the  viras 
under  natural  conditions.  Thus  a  virulent  liqnid  which  is  contaminat«d 
with  atmospheric  bacteria  loses  its  activity  in  a  few  days,  while  the 
same  liqnid  preserved  in  the  cultivation  tabes  which  are  ventilated 
with  pnre  air  retain  their  virulence  for  months,  A  relatively  small  num- 
ber of  atmospheric  bacteria  do  not  produce  this  effect,  for  the  cultiva- 
tions may  not  be  exactly  pure  and  yet  be  virulent  for  two  or  three  mouths. 

A  susceptible  bird  was  inoculated  wth  blood  and  fed  parts  of  the 
muscles  of  a  cholera  victim,  which  had  been  bnried  about  fifty  hours,  in 
warm  weather,  and  the  result  was  only  a  very  mild  attack  of  the  diBease. 
characterized  by  diarrhea  for  two  or  three  days,  with  deep  yellow  urates, 
bnt  without  loss  of  appetite  or  somnolence,  whether  this  attenoation 
of  the  vimience  is  one  of  the  steges  of  the  destruction  of  the  vims  in  all 
cases  of  putrefactiou  I  have  not  yet  determined,  but  it  is  not  nolikely, 
judging  from  what  is  now  known  of  the  subject. 

December  13  five  fowls  were  fed  with  the  livers  and  musolea  of  birds 
that  had  died  November  13  and  December  9,  The  weather  hod  beeo 
intensely  cold  and  the  bodies  had  been  frozen,  bo  that  putrefaction  hod  not 
set  iu.  Up  to  December  10  there  was  no  appearance  of  disease,  and  all 
five  were  piacetl  in  a  uoop,  iu  which  tbe  lost  sick  bird  had  died  Novem- 
ber 13.  Two  days  later  (December  21)  yellow  urats  were  observed,  so 
that  oue  or  more  must  ha^e  contracted  the  disease  t^om  eatiug  tho 
ih)zea  orf^ans  of  the  dead  birds.  December  24  two  were  plainly  sick, 
and  the  following  day  one  was  dead.  This  experiment  was  nut  made 
at  the  time  to  throw  lit^bt  on  this  subje<;t,  but  simply  to  keep  up  the  sup- 
ply of  virus,  and  hence  the  details  are  not  what  would  be  demanded 
from  a  ijcientific  experiment;  but,  ueverthlcsa,  it  gives  conclusive  eri- 
deuce  that  the  virus  is  capable  of  resisting  four  days  of  freezing  aail 
still  produce  &tal  results  when  introduced  into  the  body. 

Experiment  }fo.  3. — Three  cbickena  were  inocnlnted  by  laocct  piinctnrea  .Inauwy  10, 
1081,  from  a  ciiHivalion  Hank  that  hoA  heea  prepared  6(iptember9, 18U0.  Jaouan  ^  ttu 
urates  were  slightly  tinted,  but  tbere  were  no  oCber  indleationa  of  dineaee.  Tne  iieit 
day,  as  thpy  api>eareil  perftitly  wt>ll,  two  received  a  hyiioilBnnic  iujeolion  of  U  «"'"'' 
MDtiraeteM  each,  and  tlie  tbinl  of  *i  cubic  ctMitimeterv  of  tho  same  liquid  to  detennint 
if  it  still  retained  Buy  virulence.    Januarv  30  tLe  iirstoe  wem  plainly  tinted  m 


Urds  dull,  but  they  were  belter  the  next  day  auil  did  not  contntot  the  disease. 

The  temporary  coloration  of  the  urates,  which  frequently  oucun  after 
inoculation  with  devitalized  virus,  seems  to  be  due  to  some  chemiotl 
body  produced  during  the  multiplication  of  the  disease  germs.  That 
they  (Ud  not  have  a  mild  attack  of  the  disease  seems  certain,  since  when 
they  were  ahoriJy  afterwards  inoculated  with  active  vims  two  died  aud 
tiie  third  was  very  sick. 
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lu  tbitj  case  the  vimlence  was  entirely  loet  within  four  months.  The 
liquid,  however,  woe  not  a  pore  cnltivation  bat  contained  BOme  septio 
bacteria. 

Btpermmt  No.  4. — Jumaiy  10  tliree  fowls  were  Inoonlfttod  with  blood  pnMrred  In 
a  vacvQin  tabe  and  henoetioally  seklMl  Binoe  Ootab«T  21,  These  did  not  eontnot  tbo 
diMVM,  though  their  snece^itibility  n-as  afterwords  proved  by  inoculation  with  HtlTO 
viTa%    In  Ibis  ciwe  the  aotivity  wm  lost  in  less  than  tliree  months. 

Eiptriaittit  JVo.  5. — Three  biroB  were  inoenlstad  Jtuinuy  10  with  Uood  prMeired  lu 
1  Taennm  tut>e  harmetically  sealed  since  Octobei  R.  TbeM  nmelTod  till  tut  oonid  be 
iuierted  id  fuai  lancet  punotnres.    All  remwDed  well. 

Experiments  Noe.  4  and  5,  therefore,  indicate  that  the  liQnid  blood, 
even  vhen  preserved  from  the  influence  of  the  air,  is  not  a  fiivorable 
mediam  for  the  long  preservation  of  the  virae. 
igle  bird  w 

._.__, n.    ThUi  .         „, 

ndness.  and  whitish  deponit  at  the  point  whei*  the  Tiraa  waa  inserted.  It  disap- 
peared in  the  ooarno  of  three  weeb,  tbo  bird  remaiamg  oontimtall;  in  good  hMltti. 
A4  will  be  seen  fnrthet  on  this  swelling  and  deposit  iudioatea  the  attennation  hnt  not 
the  deatrnetion  of  tbe  rime. 

£rperiM«Nl  N^.  7. — 8eptenibeT  C  a  single  blid  was  inoculated  witH-anltiTAtion  Uqnld 
sealed  in  Tacnam  tube  since  June  27.  The  swelling  and  deposit  which  reenlted  were 
umilar  to  that  in  the  preceding  experiment,  though  mora  intense.  No  sioknesa  i»- 
eoltfd.  . 

Eiftrimtmt  Vo.  S.^-Fonr  birds  were  Inocnlated  October  4  with  cnltivated  Tims  pre- 
MTvnd  in  a  ^utaam  tube  since  Jnne  27.    October  IS  all  are  siok  with  somnolence, 
'   ,.  .  _  0  two 

o  recovered. 

In  experiments  Kos.  6  and  7,  then,  the  vima  retained  considerable 
activity  after  more  than  two  months'  preservation,  and  in  experiment 
No.  8  the  activity  was  very  great  after  more  than  three  months  (100 
daj-B). 

EnMrisieiit  jr«.9.-~ThreefbwlaweieinocnlBted  January  10  with  blood  that  had  been 
iLrieJ  October  25,  bnt  hod  beea  continually  eipoeed  to  the  air.  Jannary  IT  one  was 
fuund  dead,  though  there  bad  been  no  diarrhea  or  coloration  of  the  urates.  Tbe 
tmians  were  not  very  pronoucoed  but  resembled  thoee  of  fowl  cholera.  To  decide  as 
1"  the  nature  of  the  diseaae  the  flesh  wbb  fed  to  the  remaining  two  birda  of  this  lot. 
Jaanaiy  21  one  or  both  have  diarrhea  with  slightly  tinted  Pirates  and  loos  of  appetite. 
Juinary  33  o)ie  dewl  and  the  other  siuk,  A  sinall  quantity  of  blood  from  the  dcnd 
liird,  obtained  with  suitable  precautious,  was  placed  in  a  oultivatiou  apparatus. 
January  34  tite  cultivation  shows  turbidity  alter  thirty  hours  aud  contains  the  motiuu- 
l*w  dumb-bell  micrococci  of  fowl  cholera. 

In  this  iostance  the  rims  maut  have  retained  its  aotivity  unimpaired 
for  two  and  oiie-half  mouths,  thougU  it  is  to  be  noticed  that  but  one  of 
llie  three  sickened  froui  the  inoculation.  It  seems  probable,  tlierefnre, 
thiit  the  greater  part  of  the  blood  was  iuert,  and  that  in  some  particle 
thti  organism  had  found  the  conditions  of  existeuce  morefavorabluthiiu 
iu  the  others. 


To  show  that  the  germs  of  contagious  diseases  are  capable  of  growth 
ami  ninlti  plication  outside  of  the  animal  body  many  attempts  have 
been  made  to  cultivate  them  in  harmless  liquids.  Bome  of  these  at- 
tempts,  and  notably  those  of  M,  Pasteur,  have  been  very  successful, 
l)ttt  many  others  have  been  qneKtionnble  in  the  extreme.  When  the 
final  coltjvations  retain  the  full  activity  of  the  original  virus  there  is, 
of  counie,  no  reason  to  doubt  the  sudresa  of  the  exjieriuK'ut  j  bnt  when 
tlie  Um;  cultivation  protluces  but  the  slightest  symptoms  of  disi>ase,  or 
is  altogether  harmless,  there  is  much  reason  for  hou^st  doubts    rueiteur 
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has  lately  expressed  a  doubt  of  the  mollification  of  tlie  BainUu*  anthra- 
cw  by  continned  cultivation,  as  is  maintained  by  Greenfield  and  Buch- 
ncr,  and  rather  believes  thgt  the  substitution  of  a  very  csommon  bacte- 
rium, the  Sacillu«  iiubtUis,  has  occurred  instead. 

It  had  appeared  to  me  impossible  to  obtain  pure  cultivations  accord- 
ing to  the  methods  usually  employed.  The  organisms  which  are  most 
troublesome  are  the  various  forms  of  bacilli,  the  germs  of  which  abound 
everywhere  and  thrive  iu  the  most  dift'erent  liquids.  Some  of  these  are 
ideutical  in  appearance  with  the  B<uHUm  antkracin,  while  others  are  much 
lluer  and  cannot  be  distinguished  &om  tJie  bacillvs  described  by  Eleiu 
and  found  in  his  cultivations  of  swine-plague  virus. 

In  the  cultivations  of  the  micrococci  of  swine  plague  and  fowl  cholera 
it  is  much  easier  to  determiiie  the  purity  of  cultivatious  by  direct  miero- 
Hcopic  examination,  since  these  organisms  are  so  different  from  those 
which  usually  contaminate  cultivation  liquids.  Tbe  Bacterium  termo 
and  the  septic  bacteria  generally  met  with  are  oval  or  rod-Bhai)ed,  and 
are  active  in  their  movements,  while  the  micrococci  are  spherical,  even 
when  united  iu  couples  or  chains,  and  are  always  motionless.  Th<' 
micToucupe  can,  therefore,  be  relied  upon  to  determine  the  purity  of 
Iho  cultivntiouH  of  these  two  pathogenic  organisms  with  considerablr, 
security.  In  the  cultivations  of  swine-plague  virus,  already  referred  tc, 
and  which  were  carried  through  six  successive  cultivations,  no  other 
organism  was  ever  seen,  though  many  examinations  were  made.  This 
experience  gave  me  confidence  in  my  apparatus  producing  pure  culti- 
vations when  prox>er1y  manipulated ;  and  though  the  inoculation  nitli 
the  last  cultivation  did  not  produce  fatal  results,  the  microscope  detuou- 
strated  that  no  substitution  of  organisms  had  occurred,  and  the  results 
of  inoculation  with  the  first  aud  sixth  cultivations  showed  no  apprecia- 
ble difference.  Indeed,  it  is  to  be  doubted  if  the  animal  from  which 
this  virus  was  taken  had  more  than  a  mild  form  of  the  disease.  It  was 
wlUi  no  ordinary  interest,  therefore,  that  I  attempted  to  duplicate  cul- 
tivations  of  tbe  micrococcus  of  swino  plague  with  similar  cultiratloDS 
of  the  organism  of  fowl  cholera. 

In  May,  1881, 1  mmle  a  cultivation  which,  as  near  as  I  could  deter- 
mine, was  free  from  atmospheric  bacteria,  and  proved  to  be  very  active. 
Having  annmberof  sets  of  apparatus  containing  sterilized  infhsion,the 
cultivations  were  carried  to  the  sixth,  trimsfening  not  more  thM  one- 
fourth  of  a  drop  from  each  cultivation  to  the  sterilized  infusion,  and  tlios 
making  a  dilution  of  1  to  2,000  each  time.  Each  cultivation  was  left  in 
the  incubator  Irom  twenty  to  twenty-four  hours,  or  until  the  infusion  be- 
easaei  opalescent,  before  the  succeeding  one  was  inoculated.  The  result 
of  inoculation  with  the  last  cultivation  may  be  seen  below : 

Ea^periment  Ko.  10.~A  Enxrenlible  Plymouth  Bock  cock  was  iiioculat«d  JiuieSL; 
lancet  puncture  %citli  tlie  liijuid  obtaiu&il  in  tlio  aixtb  cullivation. 

June  6. — Has  diarrhGH,  witb  yoUow  nratea. 

June  9.— The  attack  was  very  seyero,  aud  the  bird  continued  lo  grow  wiiwe  unlil 
to-da;,  when  he  (lied. 

In  this  case  there  can  be  no  doobt  either  that  the  virus  was  actually 
cultivated,  or  of  ita  retaining  its  activity  unimpaired,  and  it  would  .ii"- 
l>ear  that  the  cultivations  might  be  extended  indefinitely  and  still  relaiu 
their  activity  if  they  were  made  under  proper  conditions. 

PATHOOENIO  ACTION  OP  THE  BACTERIA. 

Thus  tat  it  hag  been  assumed  by  the  writer  that  the  essential  canse      | 
of  fowl  cholera  is  a  bacterium  or  schizoi>hyte,  but  as  this  is  still  oou-      , 
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tested  in  some  qnarters,  and  as  it  is  one  of  the  most  important  points  in 
ourthvoryof  the  disease,  it  is  imperative  that  the  experimental  evidence 
bearing  on  the  question  should  be  pre«eut«(l. 

The  bacteria  ahcays  present. — If  we  depend  upon  demonstrating  the 
presence  of  the  bacteria  in  this  disease  by  the  direct  microscopib  exam- 
ination of  the  liquids  ororgansof  the  dead  fowl,  we  may  meet  with  many 
t-nsea  that  are  not  satisfactory.  But  if  we  place  a  fraction  of  the  drop 
of  the  blood,  obtained  with  suitable  precautions,  into  the  cultivation  ap- 
paratus already  described,  and  which  contains  neutral,  sterilized  infusion 
of  the  muscles  of  fowls,  there  will  invariably  be  produced,  in  the  conrse 
of  twenty-four  hours,  at  100°F.,  an  abundant  development  of  the  micro- 
cocens  ^own  in  the  figures  accompanying  this  report  The  presence  of 
this  organism  was  demonstrated  by  Pasteur,  in  Francflj  and  has  been 
confirmed  by  me  a  great  number  of  times  within  the  past  year.  When 
this  multiplication  of  the  organism  is  seen,  to  have  occurred  in  the  cnl- 
tivation  liquid,  it  may  be  confidently  predicted  that  inoculation  with 
moch  less  than  a  drop  of  the  liquid  ^rill  produce  the  disease;  and  when 
the  liquid  remains  sterile,  or  a  bacillus  alone  develops,  it  is  equally  safe 
to  predict  that  the  inoculation  will  remain  without  result. 

The  rims  retains  iU  activity  throvgb  an  indejinite  number  of  cultivationt 
4/  the  micrococcus. — As  I  have  already  shown,  we  may  obtain  a  pnie  cul- 
tivation of  a  certain  form  of  bacteria  in  an  apparatus  which  contains 
from  four  to  eight  drachms  of  cultivation  liquid.  For  the  first  cultiva- 
tion not  more  than  one-fonrth  of  a  drop  of  blood  is  taken,  and  this  is 
consequently  diluted  two  thousand  fold.  In  the  second  cnltivation  an 
tHinally  small  quantity  of  the  first  is  used  for  inoculation,  and  this  is, 
therefore,  again  diluted  two  thousand  fold,  and  so  on  to  the  sixth,  as  I 
have  gone.  At  this  time  our  original  particle  of  blood  mast  have  been 
diluted  with  a  quintilllon  times  its  balk  of  a  harmless  liquid,  a  dilution 
which  wonld  destroy  the  most  potentvirus  if  it  had  not  been  reproduced 
during  the  process.  But  what  has  multiplied  itself  iu  our  cultivations! 
With  the  naked  eye  we  can  see  that  the  addition  of  the  particle  of  vims 
has  caused  a  remarkable  change  in  the  appearance  of  our  Infusion.  ITrom 
lieing  transparent  and  limpid  as  the  purest  water,  it  is  now  opalescent, 
or  even  turbid.  Under  the  highest  powers  of  the  microscope  we  see  ex  - 
<-eedingly  minute  globular  bodies  frequently  or  generally  united  by 
twoHT— bodies  which  irom  their  form  and  size  we  class  with  the  bacteria — 
and  besides  these  there  is  absolutely  nothing.  Ifow  bacteria  are  the 
organisms  which  canse  putrefaction,  and  putrefaction  destroys  this  as 
it  does  most  other  kinds  of  virus.  Is  our  last  cultivation  then  as  viru- 
lent as  the  firstf  We  inocnlate  with  a  drop,  a  thousandth  or  even  a 
twenty-thousandth  of  a  drop,  and  produce  the  disease.  "What  is  our 
eoDclnsionI  There  is  scarcely  a  reason  for  difierence  of  opinion.  The 
last  cnltivation  is  as  virulent  as  the  first;  the  growth  of  the  bacteria  has 
not  interfered  with  the  potency,  as  would  have  happened  if  they  be- 
longed to  the  septic  varieties;  they  are  the  only  living  thing  revealed 
b;  the  microscope,  and  they  are,  therefore,  in  aU  probability  the  active 
principle  of  the  virus. 

The  filtered  liquid  does  not  produce  cholera. — Pastenr  has  filtered  the 
viroletit  Uqnids  through  i>laster  filters  and  thus  obtained  from  his  cnl- 
tivation fluids  a  perfectly  limpid  and  transparent  liquid  free  from  bac- 
teria. If  the  active  agent  were  a  formless  ferment  or  other  soluble 
chemical  body  we  should  expect  that  it  would  pass  through  the  filter, 
and  tbat  the  filtrate  would  still  produce  the  disease  when  used  for  in- 
<Knilation.  This  filtrate  has  been  found  unable  to  produce  fowl  cholera, 
liovever,  even  when  injected  to  the  amount  of  ten  oabio  ceotimeteEs. 
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Bnt  it  hafi  been  objected  that  the  plaster  of  whioh  his  filtevB  are  made 
is  itself  a  cbcmical  body,  and  that  its  contact  with  the  virulent  liquid 
induces  a  chemical  change  snfficient  to  destroy  it*  powers.  To  this  he 
replies  that  plaster  may  be  mixed  with  the  virulent  liquids  with  impu- 
nity without  interforiug  in  the  least  with  their  activity. 

Ths  clear  liquid  from  which  the  haoteria  are  deposited  6y  gravitalion  it 
kartHless. — Another  objection  to  the  altering  exiieriments  has  been  that 
there  are  some  sal>staoces  which  cannot  he  tbrced  through  certain  kinds 
of  filters,  and  this  may  be  true  of  the  body  which  constitates  the  essen- 
tiiil  part  of  this  viras.  To  meet  this  objection  Pasteur  placed  his  cul- 
tivations for  a  number  of  days  where  the  temperatare  was  withoat  any 
variation,  and  the  bacteria  gravitated  to  the  bottom  of  the  apparatus, 
leaving  a  clear  liquid  above  them.  If,  now,  the  virus  is  a  soluble  body 
it  would  bo  equally  diflused  throughout  the  liqnid,  and  inocalations 
with  the  clear  fluid  taken  from  above  the  bacteria  should  produce  the 
disease.  This  was  not  the  ease,  however ;  the  clear  liqnid  was  harm- 
less, while  the  bacteria  at  the  bottom  still  retained  their  virulence. 

lite  vinn  is  destroyed  at  1320F.  even  in  henmetically  sealed  tubes. — The 
evidence  already  presented  must  seem,  to  the  unbiased  mind,  sufficient 
to  demonstrate  the  identity  of  the  bacteria  with  tie  active  principle  of 
fowl-cholera  virus ;  but  still  the  question  was  contested  by  some  and 
the  foundation  of  the  theory  declared  insnfficient.  It  seemed  possible 
that  the  virus  might  be  a  very  volatile  chemical  body,  whii^  escaped 
from  the  upper  layers  of  liquid  in  Pasteur's  experiment,  and  was  still 
retained  beneath  with  the  bacteria.  To  determine  this  point  X  sealed 
Timlent  liquids  in  glass  tubes  and  snbjected  them  to  temperatares  of 
132*^F.  and  higher  for  a  period  of  fifteen  minntes.  The  activity  of  the 
vims  was  thus  invariably  destroyed ;  thongh  132^ F.  is  so  low  a  tempera- 
ture that  one  wonld  scarcely  expect  tbe  most  delicate  chemical  com- 
pounds to  be  affected  by  it  in  so  short  a  time  if  protected  from  tiie  ac- 
tion of  tlie  atmospheric  air  and  &om  volatilization  in  well-filled  and 
liermetically-sealed  glass  tubes. 

The  bacteria  are  destroyed  at  ejmctly  the  »ame  temperature  aa  the  vint- 
hmee. — Bacteria  are  organisms  which  have  been  looked  npon  as  capable 
of  sustaining  a  very  considerable  degree  of  heat.  Some  still  vegetate 
in  liquids  that  have  been  boiled  three,  four,  or  five  hours,  and  in  my 
^perimeuts  others  have  actively  mnltiplied  in  a  liqnid  continually 
maintained  at  135°  to  140°F.,  while  other  observers  have  seen  tiiem 
develop  at  a  temperature  some  twenty  de,grees  higher  than  this.  1/ 
the  activity  of  this  vims  disappears  at  t3^°F.  in  fifteen  minutes,  is  not 
this  evidence  that  the  essential  principle  is  something  different  from 
bacterial  Somethingmore  sensitive  to  variationsof  temperature!  Or 
do  these  bacteria  difl'er  from  some  others,  and  succumb  at  a  point  which 
seems  very  favorable  to  themf  To  answer  such  important  qaestiiHia 
the  following  experiment  was  made: 

Exptrimmt  No.  11.— Three  oaltiyation  tnbm  oontaining  oarefiilly  sterilized  llnnirt 
wnre  inoculated  April  1  from  tbe  same  Timlent  oultivation.  No.  1  wm  then  iiiim^i- 
ntely  h.^ated  to  13tF  to  ViVF.  for  fifteen  mmutt-s;  No.  2  to  131^  to  132°F.,  and  Mo,  3 
to  132°  to  133^1".  for  tbe  Bame  length  of  time.  Twenty  hours  lat«r  No.  1  was  opales- 
cent, while  the  otbecs  were  slill  transparent.  April  4  No.  i  bad  aIro  bBcome  opalw- 
tent,  hut  on  ex  mi  li  nation  it  wasfonnd  to  contain  only  afcociJ/iw  that  miiet  1ijit«  ^iii»(i 
entrance  iVom  the  air  during  manipulations  nocessBry  to  inooulation.  Three  fotrlii 
were  now  iooeiilatod  with  liquid  fimii  each  of  thesn  tubes.  April  8  tho  tbtco  iooco- 
laled  from  No.  X  were  eiok,  wilh  ydlow  urates.  The  following  day  one  was  dowL 
April  11  a  awiund  ono  died.  The  third  improvad,  and  by  April  25  was  nearly  wtll. 
Tube  No,  Srotainod  its  transparency  as  long  a*  preserved,  aud  Hie  aix  fowls  inocDlated 
ftom  Nob.  2  and  3  all  remained  perfectly  well. 

This  experiment  I  look  upon  as  very  important  evidence  of  the  patho- 
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genie  flcHon  of  the  bncteria,  TLey  were  destroyed  at  exactly  the  de- 
gree of  temperature  at  which  the  virus  lost  its  activity,  and  the  tubes 
iu  which  they  were  destroyed  contained  a  hanulesa  liquid,  while  that  in 
which  they  rt- ]»rodiiced  theinsel  vea  coutaiued  a  most  potent  virus,  as  was 
shown  by  the  inoculation 8.  The  various  kinds  of  bacteria  resist  teui- 
|>oratures  from  13()°  to  2120F,  for  this  length  of  time,  as  many  experi- 
ments made  by  me  demonstrate.  How  many  chances  are  there,  there- 
liirc,  that  a  aeptic  bacterium  accidentally  present  would  be  destroyed  at 
some  other  degree  than  the  exact  i)oint  which  rendered  the  vims  in- 
active if  this  consisted  of  a  chemical  bo<lr  or  formless  fermentt  It  is 
iilmost  inconceivable  that  buch  »  coincidence  coul<l  occur,  and  hence 
this  experiment  by  itself  is  sufficient  to  make  the  germ  theory  of  fowl 
cholera  extmniely  probable.  But  when  we  go  over  all  the  facts  I  have 
enumerated  and  weigh  them  collectively  against  the  fonndationless  con- 
jnjtures  of  those  who  criticise  this  theory — when  wo  see  all  the  suppo- 
sitions of  tile  soluble-ferment  theorists  failing  in  our  attempts  to  verify 
tbem,  and  every  acquired  iiiot  going  to  support  the  germ  theory — the 
unbiased  mind  can  reach  but  one  conclusion:  these  bacteria  are  the 
pathogenic  agents  of  fowl  cholera;  they  are  the  essential  agent  of  the 
virus,  and  without  them  in  a  living  oonuition  there  can  be  uo  'virulence. 

THB  BXCTBBIUU  PBOBABLT  EXISTS  IN  BUT  ONE  FOBU. 

The  only  other  pathogeoic  Bchizophyte  which  has  been  at  all  well 
atadied,  and  which  is  admitted  to  be  pathogenic  with  anything  like 
noanimity,  the  Bamliua  anthracia,  is  well  known  to  exist  in  two  forms. 
One  of  these,  the  actively-vegetating  filament,  is  very  susceptible  to 
nnfavonble  conditionB  of  life,  and  therefore  easily  destroyed ;  the  other, 
ttie  germ  or  spore,  exists  in  a  dormant  condition  like  the  dried  seeds  of 
plants,  and  is  capable  of  resisting  not  only  great  extremes  of  tempera- 
tare,  but  the  action  of  moisture,  dryness,  putrefaction,  and  all  the  var>'- 
ing  conditions  to  which  it  may  be  Bnbjecte<l  when  ujiou  the  surface  of 
or  witiiin  the  soil.  And  it  may  thus  be  preserved  for  years  in  all  it« 
virolenoe. 

Does  the  bacterium  of  fowl  cholera  exist  nnder  two  corresiwnding 
fonns — one  in  which  it  is  easily  destroyed,  another  in  which  it  may  resist 
uD&vorable  conditions  and  retain  its  activity  for  an  indefinite  timeT 
If  we  make  a  cultivation  of  the  Baeilliu  anthraoU  we  tind  that  it  grows 
by  division  and  sabdivision  of  the  filaments  until  the  supply  of  nutri- 
inent  begins  to  fail,  when  spores  appear  in  the  filaments,  and  after  a 
tune  the  latter  are  disintegrated,  leaving  thespores  alone  visible.  Bach 
a  ctdtivation  retains  its  virulence  indefinitely.  When,  on  the  other 
haad,  we  make  a  onltivation  of  the  fowl-cholera  organism  we  find  the 
partidee  after  a  time  become  appreciably  less  in  siee,  but  it  has  been 
impossible  to  detect  the  formation  of  spores,  and  inBtea.d  of  retaining 
its  actari^  nnimpaired  it  frequently,  within  two  months,  has  lost  so 
mnch  of  its  vitality  as  to  be  incapable  of  producing  more  than  a  local 
lesion  at  the  point  of  inoculation.  Experiments  already  reiwrted  are 
BDfflcient  to  demonstrate  this  fact. 

There  still  appeared  to  be  considerable  uncertainty,  however,  as  to 
whether  a  spore  condition  might  not  exist  having  more  resistance  to 
aniavorsble  conditions  than  the  actively- growing  bacterinm,  and  still 
Dot  be  BO  insensible  to  these  as  the  spore  of  the  bacillua  of  anthrax.  The 
fullowing  experiment  is  reported  as  bearing  on  this  point : 
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It  was  then  immediately  heated  to  140°F.  for  fifteen  rainQtes,  and  placed  In  an  idoh- 
Iwtot  at  100°.  April  6  three  lowla  were  iuoonlated  from  thia  ooltiTatifln,  Imt  all  n- 
msjoed  in  good  health. 

The  evidence  so  lar  accamulateii  from  ezperimental  inqmriee  indi- 
cates, therefore,  that  the  hactflriniu  doea  not  form  sporea  nor  assume  a 
condition  in  which  it  is  more  capable  of  resisting  unfavorable  conditloD)) 
of  life  than  in  the  actively-growing  fonn,  in  which  it  is  now  so  well 
known. 


In  the  preceding  report  is  detailed  an  experiment  which  demonstrated 
that  the  addition  of  an  equal  volnme  of  a  2  per  cent  solntion  of  saii- 
cylic  acid,  containing  Bofficient  borax  to  cause  solndon  to  the  vims, 
completely  destroyed  its  activity  within  three  hours.  As  it  seemed  de- 
sirable to  ascertain  how  weak  a  solution  of  this  acid  might  be  depended 
npon,  a  second  experiment  was  made  January  24. 

(  ^0. 13.— Three  fowlB  were  inoculated  by  lancet  punotima  with  viiru 


third  wa«  Tery  Biok.     By  Fehmaiy  16  ths  Temuning  bird  had  entirely  reoovored. 

While,  therefore,  1  per  cent,  of  thia  acid  in  combination  vith  bor&x 
is  saffldent  to  desboy  the  activity  of  the  vims,  ^  per  cent,  is  dewly  in- 
BuflQoient. 

EFFBOT  OP  BBNZOIO  AOm  AND  BOBAX  ON  THE  TIBITS. 

A  nnmber  of  experiments  were  also  given  in  the  former  report  on 
fowl  cholera  which  demonstrated  that  l»nzoic  acid  dissolved  wiUi  iiie 
aid  of  borax  invariably  destroyed  the  vims  when  added  to  the  extent  of 
1  per  cent,  of  the  resulting  mixture.  Perhaps  a  mnch  weaker  solution 
niM:ht  be  equally  effectual.  To  decide  this  an  experiment  was  made  an 
follows: 

Xi^erimeHt  No.  14,— Three  fowls  were  inoonlated  Jaunary  24  with  virna  that  h«l 
been  treated  Ibur  hours  previouBly  with  an  eqnnl  volume  of  a  1  per  cent.  wilDtion  of 
benioio  acid,  the  resulting  mtzture  containing  i  per  eent.  of  the  acid.  Jannary  31 
there  iraa  diarrhea  with  vellow  urates.  Febraary  4  two  were  dead.  The  rcnuislDg 
one  did  not  coutraiat  the  diaease. 

Benzoic  and  salicylic  acids  would  therefore  aeeia  to  have  about  the 
same  activity  in  destroying  this  virus.  How  much  of  this  destmctive 
power  comes  irom  the  acids  and  how  much  from  the  borax  I  have  not 
the  data  to  determine,  but  sjncethe  borax  entered  into  the  sointaons  to 
the  amonnt  of  one  and  one-half  times  as  much  as  the  acids,  and  Mnee 
borax  alone  is  sufficient  in  many  cases  to  prevent  the  growth  of  bacteri* 
when  present  to  the  extent  of  2  per  cent,  of  a  solution,  it  seems  proba- 
ble that  a  part  of  the  activity  at  least  was  due  to  this  agent. 

KPFECT  OP  OABBOLIG  ACID   ON  THE  TtRtTS. 

The  exact  proportion  of  carbolic  acid  necessary  to  destroy  the  vims 
was  also  left  in  doubt  in  the  preceding  report.  A  number  of  experi- 
ments demonstrated  that  it  accomplished  this  in  firom  five  to  six  hours 
Tfhen  added  to  the  extent  of  1  per  cent.,  but  it  was  not  known  bow 
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macbsmfdleraproportionconldbe  relied  Upon  to  produoetheaame  effect. 
The  following  experiment  leaves  no  more  doubt  on  this  point : 

£i)MriM«il  Ko.  15.— Thne  fowla  wen  inoonlated  JanDor;  S4  with  vims  tht-t  had 
been  treated  iloor  honn  before  with  an  equal  volame  of  >  one  per  oent.  solution  of 
earboUo  acid,  the  reioltiiig  iniztnTe  oontMning  one-half  per  cent  of  the  aoid.  Feb- 
nuiy  1  there  waa  diurbea  and  yellow  nrMee.  The  following  day  one  was  dead ; 
two  Aifa  Mbr  (Fabnuttj  4)  a  aeoond  wta  dead.    The  other  diu  not  oontnot  the  di»- 

GarlMlic  add,  oonseqaeotly,  fotls  to  be  efTectaal  at  the  same  point  aa 
tke  eolations  or  benzoic  and  ^llcylic  adds. 

THE  UEIHCAL  IBEATUEm  OF  FOWL  CHOIXBA. 

In.  the  experiments  which  I  have  made  to  tost  the  efieot  of  those 
agents  which  have  the  best  reputation  as  disinfectants  in  their  direct 
action  upon  the  disease  germs,  it  has  been  demonstrated  that  tiiey  are 
not  so  eficacious  in  the  destruction  of  such  germs  as  has  been  generally 
believed.  Thusasmnch  asonepercent.of  carbolic,sa]icylic,  or  benzoic 
acids  must  be  added  to  the  virus  in  order  to  destroy  the  bacteria  in 
from  three  to  six  hours.  Does  this  alloTv  any  hope  of  success  in  the 
administration  of  such  a^nts  to  destroy  the  germs  after  they  have 
commenced  their  multiphcation  in  the  liquids  of  the  body  t  If  we 
admit  that  65  per  cent,  of  the  weight  of  a  fowl  consists  of  water,  then 
a  bird  weighing  five  pounds  must  contain  3.26  pounds  of  this  liquid, 
and  to  make  this  into  a  one  per  cent,  solution  would  require  more  than 
half  an  ounce  of  the  disinfectants  mentioned,  an  amount  far  beyond  any 
dose  that  could  be  tolerated.  I^  however,  we  admit,  with  other  authori- 
ties, that  it  is  sufBdent  to  make  the  blood  antiseptic,  then  there  is  dearly 
a  mpch  better  chaooe  of  aocompUshing  our  object;  for  the  observations 
of  Colin  show  that  the  blood  of  a  fowl  is  not  more  than  one-twentieth 
of  the  weight  of  its  body,  or  in  a  hve-pound  bird  but  one-fourth  of  u 
)N>an(l.  ^^w  1  per  cent,  of  the  weight  of  the  blood  would  be  in  this  case 
Imt  twenty  grains,  an  amoont  but  one-twelfth  of  that  in  the  former  sup- 
position, but  yet  clearly  more  than  could  be  borne  if  introduced  at  once 
into  the  oirculatiou. 

It  has  been  urged,  however,  with  much  reason,  that  every  living  organ- 
J!im  has  a  certain  power  of  resisting  contagions  germs — a  natura  medi- 
talrix  that  is  of  itself  frequently  sufQcient  to  effect  a  cure.  I^  therefore, 
ve  aasiBt  this  natural  power  by  making  the  fluids  of  the  body  unfavor- 
able for  the  development  of  these  gerips,  cannot  our  object  be  accom- 
plished with  a  much  smaller  proportion  of  the  disinfectant  than  is  necces- 
aary  for  the  destruction  of  the  germs  outside  of  the  body  ?  Undoubtedly ; 
bnt  since  we  do  not  know  Qie  modus  c^erandi  of  this  resistance,  have 
We  any  assurance  that  the  administration  of  these  antisepics  will  be  of 
any  assistance  to  the  natura  medicatrtxF  Do  they  not  on  the  other 
hand  depress  the  vital  forcest  Or,  spealiing  more  definitely,  do  they 
n'lt  lessen  the  activity  or  vitality  of  the  living  matter  of  the  animal  body, 
on  the  vigor  of  which  we  must  depend  for  our  success  t 

The  subject  is  evidently  an  exceedingly  compUcated  one — one  on  which 
much  light  cannot  be  shed  by  any  amouut  of  reasoning  firom  the  few  facta 
DOW  acquired ;  we  must  appeal  to  direct  experimentation  for  the  solu- 
tioaofthedifficnltiea — it  ia  our  only  resource.  A  number  of  experiments 
bearing  upon  this  question  have  been  made  and  are  recorded  below: 

Sxpeimatt  yo.  16. — November  37,  IBiW,  a  valuable  Flymonth  Rock  cock  appeared 
dnll  and  was  found  to  be  voiding  urates  gliKlitly  tinted  witli  yellow.  He  was  at  oaoe 
iooUted  and  by  night  luul  u  proiiouiiuud  diairhea ;  the  excrement  conaiated  almoat  en- 
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tirelyof  luatM  of  B  deep  yellow  color,  Hud  were  voided  wltli  cteat  fteqnmcy.    Anlii- 
tion  was  made  coutaining  5  per  oent.  of  banzolo  aold  and  7}  per  cent,  of  boMi,  of 

wliicli  liu  ri'iiuiveil  aufKuieut  to  cuiiUiiu  fiv»  graius  of  acid. 

Ifovember  S8.— Tile  dianhea  in  eiii«MlTe;  the  nratna  liare  a  greeiiish-yeUoweabr; 
comb  and  wattles  vfry  pale.  Three  five-grain  doses  of  the  acid  nolotloii  are  admin- 
jstered  during  the  day  bj  means  of  a  dropping  tube  inwtrted  into  the  nopba^^na. 
The  difficulty  of  bteatLing  waa  ao  gr«at  that  the  opening  to  the  larjMiz  wta  cwntinn- 
ally  <liBl«nded  and  allowed  the  part  of  the  liquid  which  recDrgilnt«d  to  enter  ihr 
trachea,  producing  auoh  an  omiuous  gurgling  as  to  make  me  despair  of  faia  life- 

Nocember  211. — The  preneace  of  the  solntion  in  the  trachea  doea  not  seem  to  hkTedune 
anv  harm  ;  the  bird  is  still  vevy  etctc  with  intense  diarrhea.  The  excrement  asennwe 
a  deep-greeu  color  tiu  dijiDg.  The  fleehj  parts  aboat  the  head  are  pale  and  bloodloe. 
He  receives  two  doseH  of  7  to  8  graina  each. 

Norember  30. — Much  the  same ;  acid  continued. 

Decewber  3. — Medicine  diBccnitiiinfld ;  he  is  evidently  Itetler ;  eKcrenient  uearly  nnt- 

Uitetmbw  4. — Appetite  retoras ;  aeeraa  rapidly  improviiif . 

Deoembtr  5  to  9. — The  weather  having  turned  extremely  cold,  he  has  rapidly  growD 
worse,  not  having  sufficient  vitality  to  resist  tlie  cold.  The  acid  was  reaiunM  bat 
woB  without  result,  and  tn  an  attempt  to  administer  brandy,  December  9,  a  small 
amount  fouud  ita  way  to  the  traohea  and  producrd  death. 

Krptrimtnt  yo.  17, — Two  fowls  were  inoculated  April  S6  from  a  aeoond  coltiration 
of  the  virus.  Thev  were  to  receive  10  grains  of  benzoia  acid  and  15  i^rwns  of  borax 
In  solution  thiee  timeadaily,  mixed  with  thelrfood.  Medicine  commenced  twenty-four 
hours  after  iuociilatlon.  It  was  found  the  flrat  day  that  this  dnse  was  too  lar^e,  cant- 
ing dullness  and  partial  paralysis.  It  was,  tbeireforq,  reduced  one-h^lf  and  iT^jectid 
iuto  the  crop  by  moans  of  a  flexible  catheterandmbber  bulb,  in  order  that  eadiBilghl 
receive  exactly  the  same  quantity. 

April  28. — Large  quantities  of  white  nratos  are  voided  and  the  birds  are  dull. 

ApHl  29.— Yellow  urates. 

April  itO. — One  dead ;  the  remaining  one  doll,  with  exceadvo  diarrhea,  disehargts 
being  composed  entirelv  of  urates  without  oolorati<m. 

Mag  1.— The  second  fowl  dead. 

Tlie  dose  was  evideiitly  too  large  on  the  start,  and  tJie  birds  never  re- 
oorered  ftota  the  effects  of  the  medicine,  and  if  they  did  not  die  directly 
from  the  poisoning  the  course  of  the  disease  was  not  In  the  least  changed. 

Experiment  No.  18.— Two  fowls  inoculated  April  25  from  the  some  virus  as  was  used 
in  the  preceding  experiment  receive,  three  times  daily,  10  grains  salicylic  acid  and  U 
n^iiis  of  borax  in  solution.  Medicine  commenced  twenty-tour  hours  wfter  iuocnlatioD. 
The  lirst  duy  this  was  given  mixed  with  the  food,  and  one — a  large  cook — managed  Ut 
get  the  greater  part  both  at  morning  and  noon.  At  ni^ht  he  rofnsed  food  entirvly. 
The  following  day  tho  dose  was  reduced  one-half  and  given  with  syringe  as  In  tbr 
preceding  experiment. 

April  mt. — The  cock  died  during  the  night  from  salicjlicpoisoning.  TbeotherpaaM* 
nincb  white  urates. 

April  30.— The  remaining  bird  dead.  The  diarrhea  had  not  been  as  marked  as  usuaL 
Ou  ptnt-morten  a  white,  caseous  dopoeit  was  found  at  the  point  of  inocnlatlon ;  th» 
liver  was  enlarged  and  softened ;  the  gall-bladder  distended ;  there  wiire  ocohyiDosM 
on  the  peritoneum,  and  the  kidneys  contained  yellow  urates. 

In  the  two  preceding  experfmpnta  it  was  evident  that  but  one  of  the 
birds  died  betbrethe  appearance  of  tlie  disease,  but  the  large  doses  evi- 
dently dejiressed  the  vitiil  forces  too  much  to  allow  the  medicine  to  exert 
any  curative  influence  if  such  was  possible. 

That  the  birds  did  not  die  fhim  poisoninfr,  irith  the  one  exception. is 
shown  by  the  course  of  the  disease  in  two  birds  inoculated  the  same  ila.v 
from  the  same  virus  for  comparison  of  results.  Inoculated  tbe  23tli, 
there  was  yellow  Urates  tbe  2Sth,  diarrhea  the  29th,  one  dead  the  30tb, 
and  the  other  May  2d.  With  neither  of  these  were  the  urates  tinted  as 
deeply  as  usual. 

K^ryeriniept  Xo.  19.— Two  fowls  inoculated  April  !£i  from  same  virus  as  in  above  «■ 

iierlineiits.    They  receive  daily  Ifi  grains  of  borax  In  solution,  conuoencing  twenty- 
i>ur  hours  aftvr  iiiouulaliim. 
Jyril  -iU.— Yellow  urat™. 

AfHI  '.VI, — One  deo'l ;  the  oilier  sick.  Though  iJiure  is  intense  diairhea  the  nntM 
are  Imt  «liglilly  coloi-ed. 
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Mf  I— Tlw  weond  oa«  dead. 

E^erimnt  A'o.  SO. — Tno  fowls  wer«  inoculated  the  same  da;  and  wltli  the  aame 
Tims  as  above.  Tbej  receive  two  grains  of  SQlphalo  of  quinia,  conimenuing  twenty- 
fimr  hoars  after  inoouliitioQ,  and  repeated  twice  dailf. 

Jpril  29.— Yellow  urates. 

Aorit  30. — One  vary  aick — plaiuly  obolera — dies  dnrtng  the  dfty. 

2ia§  3. — Bemaining  fowl  continues  well. 

fxperiMcal  Xo.  21. — Two  fowls,  inncnlutcd  as  intbe  proceding  oxpeiimente,  April  35, 
Rfelve  twice  daily  2  grainu  of  sulphato  of  quinia  and  15  grains  enlphate  of  iron.  Mnd- 
iciiie  commenced  tweDty-four  honrs  after  itiocnlatlon. 

Aftil  89.— One  dull,  with  loss  of  appetite. 

iyr^  30. — The  sick  fowl  dead ;  the  other  has  diarrhea  with  yellow  nratea. 

Jfojr  3.— fiemaininE  fowl  quite  sick  ;  voids  large  quantities  of  excrement  of  normal 
oonsiBteney,  but  with  very  yellow  nratUH. 

Jfiiy  6.— Second  bird  dies  after  beinj;  in  prnfonnd  coma  for  twentj-foiir  honrs. 

£ip«riaiml  A'o.  iSt.-'L  mixture  containing  eqnal  psrls  of  alnm,  salphnr,  cajisicani, 
wA  resin,  known  as  Todd's  mixture,  bavin^;  become  qnitc  popular  lu  the  treatment 
of  this  alnction,  and  being  generally  reganled  as  a  "snre  onre,"  two  fowls  were  inoo- 
Dlat«dUay  ISwlthonedropof  athirdcultivatioDof  virus  Jnonler  to  testit.  These 
birdi  were  eiveti  three  times  daily  a  ten-gram  pill  of  the  above  mixture. 

J/oy  18.-^atenM  dlMrhea,  with  yellow  urates. 

Jfay  19.— Both  fonnd  dead  this  momluK. 

£i}ierimMt  No.  83.— A  Plymouth  Rock  hen,  having  a  rather  mild  Attack  of  cbolera, 
*u  put  npon  Todd's  mlitnre  Hay  12  and  received  tnree  to  five  ten-grain  pills  daily. 

Ifajr  16. — No  improvement. 

Vajr  IB.— Dead. 

Expen»ettt  So.  34.- Two  fowls  were  inoculated  Hay  13  and  given  three  tinies  daily 
one  ten-grain  pill  of  sulphate  of  iron  and  a  second  pUl  containing  sulphite  of  soda 
ID  friains,  capsicnm  10  grains,  arsenic  yin'li  of  a  gralu,  carbolic  acid  (lu  carbolate  of 
*Ddn)lthof  agrain. 

Utf  IS.— Sulphites  doubled. 

Afsy  la— Yellow  orates. 

Hay  19. — One  dies  dnrins  the  day. 

J/ajr  W.— Remaining  fowl  rick. 

Jfay  21. — Urates  deep  green  and  very  abtindant. 

ifsjt  tj£.— Died  during  the  night. 

From  tbese  experiments  it  will  be  seen  that  the  snccess  of  flntlscpttc 
treatment  in  fowl  cholera  is  by  no  means  flattering.  In  experiment  Ko. 
18  benzoic  acid  appeared  to  have  been  very  usethl,  though  one  can 
nerer  jndge  very  accurately  fW>m  a  Hingle  bird.  It  was  hope<l  that  No, 
17  would  give  more  coneluaive  evidence,  but  from  the  dose  being  too 
larf^e  we  can  bnrdly  cooRider  the  matter  as  finally  decided.  In  all  other 
cages  we  caonot  see  that  the  medicine  produced  the  least  ofi'ect  either 
(in  the  period  of  incubation  or  the  course  of  the  disease,  aud  this  when 
tbe  dose  was  pushed  to  the  utmost  possible  limit. 

ATTENUATION  OP  THE  POWL-cnOLEEA  TIEOS. 

Exferimeit  So.  !%. — A  onltivatlon  tnbe,  containing  a  very  active  onltivation  of  the 
vinu,  was  set  asitle  June  27  and  remained  nudiHfurbed  until  Septum bnr  8.  at  which 
dste  »  sosceptible  Pljjiionth  Rotk  fowl  was iiiotulatcd  from  it.  ThiHiuotnlaiion  was 
fiiHowedby  slight  swclliuK,  redness,  caused  bv  enliirgi'il  blood-vessels,  and  a  whitish 
"leiwsit  at  the  point  of  inoculation.  There  were  no  jceuerjl  symplonis  whatevnr,  and 
by  September  %  local  lesion  had  entirely  disappeared. 

In  this  experiment  there  was  evidently  an  attenuation  of  the  virus  in 
the  same  manner  as  that  discovered  by  Pastenr;  but  to  what  is  this 
attenuation  due  1  Pasteur  has  annouTiced,  and  it  seems  to  be  quite 
gfnerally  accepted  by  the  scientific  world,  that  this  result  is  due  to  the 
a<-tion  (rf  oxygen  upon  the  organism  kept  in  an  exhausted  cultivation 
wbere  it  cnnnot  reproduce  itself.  TLis  theorj'  rests  upon  an  ex)>erinient 
of  M.  Pasteur's,  in  which  cultivations  were  made  in  hermetically-scaled 
tubes  bnt  two-thinls  or  three-fourths  filled  with  the  cultivation  li<|uid, 
tlie  rpmaining  third  or  fimrtli  being  atmo.>iphi'iTC  air;  the  virus  on  these 
wasfonud  t»  retain  its  complete  activity  at  the  end  of  ten  months,  wbHe 
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caltivatioQS  in  flasks  that  were  ventilated  with  filtered  air  became 
greatly  attenuated  in  this  time  or  entirely  lost  their  vitality.  At  tliis 
point  in  tbe  experiment  the  theory  ia  a  most  plaaeible  one,  bnt  when 
we  lenm  the  sequel  a  fieeling  of  doabt  must  arise  in  everj'  flunking 
mintl.  But  a  few  montha  after  Pasteur's  anaoonoement  as  above  h<> 
Htftted  before  the  Academy  of  Science  that  all  of  the  vims  in  tbe  her- 
metiPa!Iy-8enled  tubes  eventually  perished.  If  it  were  the  oxygen  of 
the  air  that  destroyed  the  vims  and  these  tubes  were  completely  de- 
prived of  this  by  the  growing  bacteria,  as  he  aasumed,  how  conld  the 
destruction  have  occurred  in  this  easel  Evidently  the  theory  is  too 
absolute.  To  throw  some  light  upon  the  matter  the  following  experi- 
ment was  made : 

Exptrinunl  Xo.  26.^Tito  glass  tubes,  three-rizteentha  of  on  inch  in  diameter,  wan 
<lrtiwn  to  points  at  eaoh  end  ftntloDe-halffiUed,  wMle  the  otberwsa  entirely  filled  wiib 
infaBion  of  fowl  ttinscle.  Tliey  were  then  vealed  and  the  infnsioii  Bterilized  by  drop- 
ping the  tubes  iuto  boiling  water  Tor  half  an  hour  »t  three  different  dmea.  The  end  of 
each  tube  was  then  brokeo,  with  proper  precautions,  and  tbey  were  inooalated  with 
yen  Bctive  virus  by  dropping  into  their  interior  a  bit  of  very  fine  jflaea  thread  tlut 
bad  been  touched  to  the  viroa.  Tbe  tubes  were  ugain  sealed  (this  was  Jnne  27)  and 
left  unopened  nntil  September  8,  being73  days.  At  tbla  date  a  bird  was  inoculated 
ftom  the  tube  that  contained  no  air.  This  inoculation  was  followed  by  oonBiderable 
swelling,  enlargement  of  the  local  blood-vessels,  and  a  white  deposit  in  thoanbetanoe 
of  the  mnsde.  At  no  time  was  there  any  constitutional  distorbanoe  or  iwloratioD  of 
the  onttes. 

Owing  to  a  press  of  other  work  the  tube  that  was  half  full  of  air  was 
not  opened  nntil  October  3,  when  a  cultivation  was  made  from  it,  and 
October  4  four  birds  were  inoculated  &om  this  cultivation.  It  may  be 
remarked  here  that  Pasteur  has  observed  that  the  activity  of  the  vlnu) 
is  not  affected  by  such  cultivation,  and  that  an  attenuated  virus  wonU 
have  the  same  degree  of  attenuation  afte^  befog  grown  in  a  fresh  liquid 
as  it  had  before;  and,  conseqnently,  this  cultivation  could  not  affect  the 
value  of  the  experiment.  This  iDOcuIation  was  followed  by  intense  red- 
ness over  a  large  area  surrounding  the  point  inocnlated.  October  9 
there  was  diarrhea,  yellow  orates,  and  dullness,  after  which  there  was 
visible  improvement  until  the  16th,  when  all  were  mnch  worse,  witii  low* 
of  appetite,  intense  diarrhea,  and  yellow  urates.  October  20  two  were 
dead  and  the  remaining  two  better. 

Here  we  see  a  marked  difference  in  the  activity  of  the  vims  in  the 
two  tubes ;  it  was  not  the  tube  that  contained  no  air,  however,  tliat  bad 
the  greater  virulence,  but  on  the  contrary  the  one  that  was  half  fiill  of 
air  and  that  had  stood  nearly  a  month  longer  than  the  other  before  tbe 
inoculations  were  made.  It  could  not  have  been  oxygen  that  sttenii' 
ated  the  vims  in  the  first  tube,  since  the  small  amount  contained  mnst  . 
have  been  soon  exhausted  by  tbe  growth  at  the  bacteria;  and  what 
could  it  have  been  but  oxygen  that  enabled  the  vims  of  the  second  tuba 
to  retain  its  activity,  since  both  were  originally  the  same,  having  been 
inoculated  from  the  same  cultivationt  To  me  this  is  an  instructive  ex- 
periment, and  I  learn  from  it  that  it  is  an  unfavorable  condition  of  life 
that  debilitates  and  finally  destroys  this  organism.  A  limited  sapp'T 
of  oxygen  is  most  favorable  to  the  existence  of  this  germ^  and  prolwblf 
of  most  other  pathogenic  organisms,  and  when  tliis  oondittou  is  departt^ 
from  either  in  our  cultivation  apparatus  or  in  a  tube  from  which  oxygeB 
is  entirely  excluded  the  result  is  the  same.  We  must  not  forget,  how- 
ever, that  continued  existence  in  a  cultivation  liquid  fit>m  which  the 
nutriment  has  been  exhausted  is  also  an  unfavorable  conditioD,  &Q<1 
that  the  organism,  being  no  longer  able  to  reproduce  itself,  must  flnaUj 
become  enfeebled  by  age  aud  in  time  entirely  destroyed. 
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BTTSCEPTIBrLirT  AND  INSUSCBPTIBILITT. 

One  of  tlie  moBt  remarkable  foots  relating  to  contagioua  diaeaaes  is 
that  men  or  animals  which  have  been  affected  and  have  recovered  are 
inBoaoeptible  to  the  action  of  that  particular  vires  in  the  fntore.  In  my 
former  report  I  have  shown  that  one  attack  of  fowl  cholera  confers  the 
same  immnulty  as  is  observed  in  other  contagions  diseases,  and  all  snc- 
oeeding  observations  have  confirmed  thisj  the  same  immunity  has  also 
been  observed  to  result  from  this  cause  in  the  disease  as  it  occurs  in 
Fiance,  by  Pasteur,  and  may  be  accepted  as  a  fact  without  the  produc- 
tion of  more  experimental  evidence. 

A  certain  number  of  birds,  however,  are  naturally  insnsceptible  to 
this  vims  and  do  not  contract  the  disease,  no  matter  how  frequently  they 
maybeinoculated;  others  are  susceptible  only  to  a  modified  extent,  and 
when  inoculated  contract  a  mild  form  of  the  disease  and  recover,  ThiH 
iusoBceptibility,  partial  or  complete,  is  congenital  and  not  acquired; 
liowor  why  it  is  possessed  is  still  a  mystery. 

Pasteur  has  shown  within  the  last  year  that  birds  which  are  inocu- 
lated with  the  attenuated  virus  and  have  a  mild  tbrm  of  the  disease  ac- 
(|niie  a  certain  insusceptibility,  which  may  be  increased  to  any  extent 
by  progressive  inoculations  with  more  active  virus.  The  time  required 
lo  obtain  this  attenuated  vims  ie  so  great,  however,  and  the  uncertainty 
iu  regard  to  its  strength  so  marked,  tliat  I  have  attempted  to  obtain  a 
similar  result  in  a  dift'erent  manner.  It  was  hoped  that  this  important 
«Iue8tion  might  be  fully  elucidated  in  the  present  report^  bnt  the  atten- 
uatioQ  of  all  of  my  active  vims  during  my  attempt  to  investigate  tbe 
itonthem  cattle  fever  at  Atlanta  has  so  delayed  this  work  that  more  ex- 
periments are  needed  before  the  method  is  made  entirely  practical, 
though  there  can  no  longer  be  a  shadow  of  doubt  in  regard  to  the  prin- 
ciple. 

SfiaoepUblfi  MreU  inoculated  toith  $uffici^itiy  minute  guantitiea  of  virua 
m^  eonirtict  a  local  lesion. — For  this  class  of  experiments  the  virulent 
liquid  must  be  in  such  a  condition  that  it  may  be  uniformly  diffused 
throngh  the  dilntiog  medium,  and  must  contain  a  definite  number  of 
the  bacteria  in  each  drop.  To  attain  these  results  a  standard  cultiva- 
tion liquid  is  made  by  inibsing  1,000  grains  of  &esh  muscle  trom  the 
breast  of  a  fowl  in  ten  ounces  of  distilled  water;  and  when  the  organ- 
ism has  multiplied  itself  in  this  until  the  nutriment  is  exhausted  the  re- 
salting  liquid  is  termed  standard  virus.  The  diluting  medium  is  a  three- 
fourths  per  cent,  solution  of  common  salt. 

Expaimatt  No.  27. — A  fowl  wm  inoonlated  Hay  13  with  1  drop  of  ft  mixtiim  mada 
with  I  diop  of  virus  and  50  drops  of  salt  solution. 

Moff  IS.— Teltowish  nrntea. 

May  20. — Beildisli  swelling  at  points  of  inoculation ;  no  otbec  aigos  of  disease. 

3fajr22. — Urates  have  been  white  since  the  18tL,  with  over;  appearance  of  health, 

JfajrSS. — For  two  days  the  urates  have  been  sUf^htl;  colored  witbjellow;  to-^aj 
th«;  ar*  more  abundant,  the  experiment  being  liquid. 

Jfoy  39. — Urates  nnnuaL 

Ko  other  anpearaooes  of  cholera  were  observed  and  the  bird  remained 
in'  the  best  of  health. 

ficfMrinwat  A'e.  28.— A  bird  was  luocnlated  Uay  13  with  a  siugle  drop  of  »  dilution 
ol  1  to  500. 

Jfoy  SO.— Bed  swelling  at  point  of  inoenUtion. 

Mat  33.~Yellow  nratea. 

JfqF  24.— Urates  deeply  colored;  appetite  atill  good;  haaamild  form  of  the  di»- 
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May  30. — Hm  entirel;  recovered. 

f  j^MriniCTil  No.  29,— A  fowl  was  InoonUtad  U»7  13  with  one  drop  of  *  dilation  of  I 
(o  ^uOO. 
May  30. — The  points  of  inocnUtioii  ore  Bwalltni  >nd  red,  bnt  there  an  no  other  tign* 


ifay  -.^4. — Strelliug  and  redneaa,  caased  by  the  inoenlation,  snbalding;  appetite  good. 

May  S8. — Swelling  nearly  gone;  no  aiga  of  oonsti'~*'  — '  """' — ' ' "" 

Mag  :W.— Points  of  fnocnlation  entirely  healed. 

Ko  otli3r  results  followed  this  InocnlatioD. 

Experimeiit  Ko.  30. — A  fowl  was  inocnlated  Hay  13  with  one  drop  of  a  dilation  uf 
virus,  1  to  &.000. 

May  20. — Points  of  inoculation  swollen  and  red,  hot  no  other  signs  of  diaease. 

May^. — At  point  of  inoculation  Uiere  is  an  irregular  red  enlargement  three-foorthi 
of  au  inch  in  diameter  and  projcctin^c  onB-eiehtb  to  three-sisteoaths  of  an  Inoh.  The 
appetite  is  poor,  bnt  there  is  no  other  siffn  of  dleaase, 

Mag  2ti. — The  swelliug  is  disappearing;  appetite  good. 

May  30. — There  is  now  scarcely  a  trace  of  tne  inoculation  to  be  obserred. 

From  these  experimente  the  conclusion  wa«  reached  that  an  iDoonlft- 
tion  of  viruB,  diluted  to  the  extent  of  1  to  1,000,  might  be  relied  apon  to 
produce  a  mild  form  of  the  diaease  which  would  result  in  the  required 
iosuBceptibility;  it  was  scarcely  hoped,  at  this  ttine^  that  the  slight  local 
lesion  would  have  a  similar  inflaence.  To  test  this  cosdnsion  the  fol- 
lowing experiment  was  made; 

' Ei^eriment  Kb.  31. — Foar  Plymouth  Rook  hens  (selected  bMianse  of  their  great  mit- 
oeptobility)  were  inoculated  with  one  drop  of  a  sixth  onltiTation  of  vims  dilntMl  1  to 
1,000,  June  2,  \m\. 

JuMe  8. — One  veiy  sick,  inactive ;  diarrhea,  with  yellow  uiatea;  surfaoe  of  body  hot. 
All  have  white  nodules  at  the  point  of  inoculation.  The  siok  biidiemoTed  and  the 
coop  thoroughly  diBinfected. 

June  9.— The  sick  fowl  dead. 

•fwM  12.~~ReniaiDing  three  fowls  Tory  elok. 

Jime  13. — One  dead. 

Jum  14.— The  third  fowl  dies. 

Jtme  la.— The  fonrth  dead. 

In  spite  of  the  considerable  dilution,  therefore,  these  birds  ooolramed 
a  most  violent  form  of  the  disease  and  all  died. 

£rp«riMMla  No.  32  lo  37. — Twelve  fowls  were  inocnlated  with  dilations  of  the  virui 
used  in  f»ipenment  No.  25,  and  the  bird  first  mentioned  in  No.  26.  Each  of  tJie  birds 
inoculated  with  the  nndilat«d  virus  hud  developed  a  Ittcal  leoion  at  the  point  of  inoca- 
littion.  The  dilntlnna  ranged  from  1  to  ^.rjOO  to  1  to  1!>,000,  and  the  inaculatiaua  wen 
made  before  the  attenuation  of  the  virun  hnd  been  discovered,  and  in  the  hopM  lb»t 
the  former  sotivity  had  been  retainnl,  and  that  the  proper  dilation  for  safe  inocutition 
would  be  plainly  ijidicateil.  Uufortunat«ly  for  this  object  the  vims  bad  beoome  at- 
tenuated, anil  not  one  of  those  twelve  birds  showed  the  lenat  effect,  either  general  or 
local,  from  these  inoculations.  Tlie  lanci-t  punctures  healed  at  once  by  first  intention, 
M  suoh  woutids  invariably  do  with  fowls  when  no  virus  is  introduced ;  thote  wu  ua 
redneas  or  swelliug  or  other  evidence  of  the  introduction  of  a  vitua.  The  experiments 
are  merelymentioncdl^i  strengthen  the  conclusion  that  dilation  to  this  extent  iuodiiit« 
or  destroys  the  action  of  the  vims. 

As  it  is  a  matter  of  frreat  interest  to  know  the  number  of  bactoria 
introduced  into  the  body  by  iuocnlatlon  with  such  diluted  ^irus,  I  have 
attempted  to  form  an  approximate  estimate  jfrom  such  data  as  I  could 
obtain.  In  a  number  of  cases  the  bacteria  actually  to  be  seen  iu  a  sid- 
gl©  field  of  the  microscope  have  l)een  couut«<l,  and  the  average  is  about 
tweuty-flve.  Now  this  field  is  jiijth  of  an  inch  in  diameter,  or  ■n^W*''* 
of  a  square  inch  in  area,  while  the  cover  glaas  is  three-fourths  of  an 
inch  in  diameter,  or  V^\th8  of  a  s<iuare  iu<Si  in  area;  from  which  -jSVi 
X  ■'■*'5f22^=22,500  as  the  number  of  fields  in  each  preparation ;  and  to 
multiplied  by  twenty-five  gives  562,600  as  the  number  of  bacteria  in  a 
l»repiirati<ju.  One  drop,  however,  is  sufficient  to  fill  the  space  beneatli 
three  cover  glasses,  auu  hence  tlie  number  of  bacteria  in  each  drop 
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most  be  1,687,600,  or  in  round  nambers  one  milUoQ  six  haudred  thooa- 
aud.  A  drop  of  a  dilution  of  1  to  1,000  would,  therefore,  contain  sixteeii 
liundred  bacteria,  and  a  drop  of  the  dilution  of  1  to  6,000  would  still 
contain  320,  so  tbat  there  can  be  no  doabt  that  a  considerable  aurabcr 
uere  introduced  in  each  inocalation  with  the  diluted  rirus. 

Since  the  above  was  written  I  have  pressed  my  experimeutfl  in  this 
direction  as  mnch  as  possible,  in  the  hope  of  obtaining  a  satisfactoiy 
(lemon Ktrati on  of  the  value  of  ttiis  method  of  vaocinatioo  in  time  to  insert 
in  this  report  at  its  final  revision.  I  am  therefore  able  to  add  the  follow- 
ing experiments : 

Erprrhirnt  yo.  38. — Two  birds  were  inocnlated  NovBrolxir  7,  1«H1,  with  Btaudanl 
tire*  dilntiMl  1  to  2,500. 

.Voronhr  ITt. — One  has  marked  IdcoI  lesion. 

XoMMbtr  19. — Dnth  hftre  the  li>Ckl  lesion,  though  it  is  dtxappeariug  iu  tbe  one  that 
roniraclnd  it  first. 

XoMmber  W.—Tiie  one  having  thn  most  marked  lociillesianfttyiDiB  dull;  yullow  iu'at«« 

Satember  32. — Tho  iiclt  hiid  in  (lend ;  the  local  lesioa  bad  ubottt  disappeared.  Tht> 
iWMnd  bird  continuoil  wnll. 

EaiiHaunt Ifo.X). — Two birdu  wore  inociiIatMl  November?  n-itk  virus  dilat«d  1  to 
M>. 

Ifovtmber  IC. — Local  leeion  slight;  one  voids  liquid  nratesof  adeeii-yellow  color. 

y'orember  17. — One  dead. 

Aoiwntfter  19. — The  reniuntug  bird  has  an  extremely  marked  local  lesion,  with  very 
prominent  bIood-v«eaels  leading  from  it  in  difierent  directions.  Excrements  largely 
urates,  liquid,  bat  wllit«  in  color. 

Xoeember  2ti. — Local  lesion  disappeariug ;  bird  appoarK  well.  This  bird  remained 
in  good  health. 

".nieriniaif  No.  40. — Two  birds  were  inoculated  November  7  with  vtnu  diluted  I  tu 
1U,000. 

Sortmber  16. — Both  have  plain  local  lesion. 

SoKmber  26.^Local  lesion  less  marked ;  botli  ia  excellent  bealtb. 

The  three  preceding  experiments  belong  to  one  series  :  the  birds  were 
all  from  the  same  lot,  and  the  virus  from  the  same  tabe.  To  test  the 
susceptibility  of  the  fowls  as  well  as  to  be  certaiu  of  the  activity  of  the 
Tims  used,  two  others  were  inoculated  at  the  same  time  with  andiluted 
^irtis.  November  16  both  were  sicli ;  the  following  day  oue  was  dead, 
and  the  second  died  Novemlter  21.  Of  the  two  inoculated  with  virus 
diluted  1  to  2,500  but  one  died ;  of  the  two  inoculated  with  a  dilution  of 
1  to  6,000  one  also  died ;  wliile  the  two  inoculated  with  a  dilution  of  1 
to  10,000  both  remained  in  good  health.  Consequently,  only  oiie-tfaini 
of  those  inoculated  with  dilnt«d  virus  contracted  the  disease.  Dilutions 
of  1  to  2,500  and  1  to  5,000  are  therefore  still  too  active  for  vaccination 
purposes,  while  it  would  seem  tbat  1  to  10,000  might  prove  successful. 
To  test  tiuH  another  experiment  was  made : 

Erptriaail  Ka.  41. — November  36  Rve  fowls  were  inocnlated  with  standard  virus 
•lilated  1  to  10,000. 

/Mmi«r  3. — Three  have  local  ledness. 

Ihctmber  5. — All  btit  one  have  ylaiD  local  ledons. 

Dcumber  7. — All  have  the  local  lesion. 

Ikrvmitr  10.— One  sick ;  it  is  at  onoe  isolated. 

Iktrmber  11.— The  siuk  fowl  dead, 

Ikecmbtr  12. — Another  sick ;  isolated ;  this  is  the  one  In  wlilcli  the  leei«n  developed 
latest,  and  that  hits  now  disappeared. 

Dtecmher  13.^ — The  bird  isolated  yesterday  is  dead ;  the  remainder  continue  well. 

As  a  consequence  of  the  mortality  In  this  experiment  it  was  neoes- 
Haiy  to  test  the  effect  of  vims  diluted  to  an  even  greater  extent. 

Krpertmntt  ffo.  42.— Fonr  biids  were  inoculated  December  21  with  virus  diluted  1  to 

DeetaAcr  28.— Ooe  hat  local  lesion, 

I\ixmtw  31.— The  one  with  lesion  is  eickj  uue  other  has  a  very  slight  leeiou. 
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JiiiMMiry  1. — Sick  one  dead. 

JowHiry  2. — Another  sick. 

Jmnary  6.— Tbe  Beoond  one  dead ;  the  otheTS  ranabi  well. 

.SnMrinnX  Ao.  43.— Four  birds  wen  JoooaUted  Deoemba  31  irtUi  tbva  dilntod  1 
ti>  40,000. 

Daetmber  29.— One  Ium  slight  loosl  l«alm). 

Jaimmj  7. — One  dead ;  the  others  Tenuun  woll. 

Exptrtmmt  No.  44.— Foni  biids  wen  lnoon1at«d  December  SI  wttil  standaid  Tinu 
dilated  1  to  60,000. 

Deeember  28. — One  has  looaJ  lesion. 

DeaoAber  31.— Two  have  plain  bnt  rather  slight  Issioos.  All  thaie  birds  Tomaiiwd 
well. 

The  greatly  increaeed  susceptibility  of  this  lot  of  birds  orer  those  pre- 
viously Ofied  vas  probably  due,  at  least  in  part,  to  the  oo)d  and  very 
wet  weatherprevailing  during  the  time  of  the  experiments.  Two  points 
are,  however,  very  apparent :  first,  a  local  lesion  may  be  produced  in 
fawls  with  sofficlently  diluted  virus  from  which  they  will  recover  with- 
out coustitutiooal  disturbance;  second,  owiug  to  tJie  enormous  differ- 
ence in  tJie  susceptibility  of  fowls  a  first  inoculation,  to  be  safe,  must  be 
made  with  a  dilution  of  1  to  80,000,  or  weaker.  A  few  more  esperimeut.t 
would  probably  develop  a  perfectly  safe  method  of  producing  the  local 
lesi«D. 


Exptrintent  tfa.  45.— Tbe  binl  which  in  experimoDt  No.  27  was  iiiooolated  niUi  Yinii 
dilated  1  to  50  was  inooolated  June  2  with  pare  vims.  Ue  remained  in  jieifict 
health,  withoal  the  least  oppearHncH  of  a  local  lesion  at  the  point  of  inocoIatEon. 

Experinmt  No.  4G. — The  fowl  which  in  experiment  No.  2d  was  iuoculated  with  virus 
diluted  1  tu  50  was  again  inocaluted  June  %  this  time  with  pnre  virus.  Tluite  was 
neither  local  loaion  nor  sign  of  general  distnrliauco. 

^^perimsnt  No.  47. — The  fowl  which  m  experiment  No.  29  was  inocnlaled  with  viiui 
dilated  1  to  2,500,  and  had  a  well-marked  local  lesion,  was  inooalated  Jane  2  with  an 
eqnallv  potent  viras  dilated  1  to  500.    This  was  followed  by  no  local  lesion  or  sign  <^ 

Bitperiwunt  No.  48. — The  hiid  which  in  ezneriment  No.  30  was  inocnlatod  with  Tiros 
dilnte<l  1  to  5,000,  and  which  had  a  marked  local  lesion,  was  inoculated  Jane  2  with 
an  eqnally  active  virns  dilated  1  to  500.  This  remained  in  perfect  healtb,  tbe  lancet 
pnnctoro  healing  as  though  no  virus  hod  been  introdnccd. 

Experiment  No.  49. — The  four  hirdo  which  snirived  in  experiments  36,  39,  and  40, 
one  of  which  was  inoculated  with  a  dilution  of  1  to  2,500,  another  with  a  dilution  of 
I  to  5,000,  and  the  remaining  two  with  a  dilution  of  1  to  10,000,  and  all  of  which  had 
plain  local  lesion,  were  inoonlated  December  6  with  standard  virus  diluted  1  to  fiOO. 
This  prodnced  no  eSect,  and  by*  December  12  all  traces  of  the  wound  made  by  tte 
inoouIatJng  lancet  had  disappeared.  Theae  birds  were,  oonsequentEy,  entirelj  inms- 
iseptible  to  virus  of  this  strongth,  though  it  was  live  times  stronger  than  Hie  strongnt 
used  in  the  former  experiment  and  twenty  times  stronger  than  uie  weakest. 

Exjurimenl  No.  50. — The  four  birds  of  the  preoeding  experiment  wen  inooalsttd 
December  13  with  pure  standard  vims. 

Decemier  19.~-The  excrement  of  one  bird  plainly  indicates  an  attack  of  cholurs; 
that  of  a  second  is  slightly  tinged  with  yellow. 

DeeeMber  22.— The  aick  bird  had  an  exceedingly  mild  attack,  only  indicated  bf  the 
yellow.ond  liquid  urates.     All  an  now  well. 

No  other  symptoms  of  disease  wen  observed  with  these  birds. 

From  this  experimest  I  concluded  that  an  inoculation  with  diluted 
rims,  which  was  followed  by  a  well-marked  local  lesioii,  was  enffioisit 
to  protect  against  an  ordinary  dose  of  standard  vims. 


had  mild,  general  ^mptoma  aa  well,  wer 

la  one  or  two  oases  liquid  and  yellow  urates  wen  observed  as  b  conasqaeuee  of 
this  inoculation,  Vut  there  was  no  loss  of  appetits  oi  dnllueaa,  ftud  the  birds  luTesll 
ismoiued  in  excellent  health. 
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"Biis  IB  the  extent  to  vhich  I  hare  been  able  to  cany  my  researcljes 
ia  regard  to  inocnlatioDB  with  dilated  vims  and  the  immuDity  thereby 
oonferred.  It  seems  evident  that  a  little  more  investigation  vill  develop 
a  safa  method  of  protective  inocalation,  or  vaccination,  with  snch  dilu- 
tions, by  which  all  the  effecte  of  the  attenuated  vims  may  be  obtaiued 
with  ifreater  certainty  and  withoat  waiting  five  to  ei^ht  mouths  for  the 
sttennation  to  be  produced.  The  value  of  such  a  method  to  the  investi- 
gator cannot  be  overestimated,  and  to  the  general  public  it  olfera  a 
most  e^ctive  means  of  combating  the  disease,  since  the  immnuity 
which  it  grants  ia  at  once  very  complete  and  may  be  carried  to  any 
desired  extent. 

mSUflCEPTIBLB     BIRDS    INOCULATED    WITH    8UPPI0IENTLT    LAEGB 
QUAHTITIBB  OP  TIBUS  SUCCITSm  TO  THE  DISEASE. 

We  are  bronght  by  the  preceding  experiments  to  inquire  into  the 
naktre  of  susceptibility  and  insasceptibiltty,  one  of  the  moat  profotind 
mysteries  in  the  whole  realm  of  pathology.  We  may  not  be  able  to 
solve  so  difficult  a  question  at  the  first  trial,  but  its  importance  has  led 
me  to  endeavor  to  throw  some  light  upon  it,  in  the  hope  that  little  by 
little  we  may  be  able  to  thread  the  intricacies  surrounding  it.  The 
experiments  made  up  to' this  time  would  seem  to  indicate  that  suscep- 
tibility is  by  no  means  an  absolute  term  but  simply  a  relative  one.  A 
fowl  may  be  sosceptible  when  one  di-op  of  pui-e  virus  is  placed  where  it 
can  readily  be  absorbed  into  its  system,  but  it  may  not  be  susceptible 
when  inoculated  with  but  one  twenty-five  hundredths  of  this  amount 
Can  we  nov  extend  this  conclnsion  and  say  that  a  fowl  which  ia  insus- 
ceptible when  inocalated  with  one  drop  will  contract  the  malady  if 
inoculated  wiUi  ten,  twenty,  or  fifty  drops  t  Evidently  this  point  most 
be  decided  by  experimentation,  and  for  this  purpose  the  following  ex- 
perimentfi  were  made : 

Btptrimatt  Ifo  Si.—'Tvra  fowls  were  inoCDlatnd  Hft;  35  with  }  onbio  ceotimeter  of 
■  fomth  onltlvfttioii  of  th«  virus.  These  fowls  hftd  b«ea  several  times  inocalated  with 
two  aad  three  dropeat  atima,  and  consequently  tliiswae  no  great  increase,  being  not 
onr  tix  or  eieht  iiroiw. 

Neither  of  uiestt  contracted  the  disease. 

imtnl  Xo.  53. — Two  fowls  iususceptible  to  small  quantities  of  Tims  received 
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.  ._._je  died  of  cholera  June  5,  the  other  remained  well. 

Emrimtnt  Ify.  54. — Two  insusceptible  foirla  were  inoenlated  Uay  SQ  with  1  cubic 
centiDotOT  of  Tinu  injected  hjpodermically. 

Neither  oonb«eted  the  disease. 

E^irimtni  No.  55. — Two  fniusonptible  fowls  were  inoenlated  Uay  !S  with  hjrpo- 
denniA  Iqjeotion  of  S  cnbio  centimeters  of  virus.* 

Maji  3L — Ono  very  eioh  with  the  characteristic  sjmptonui  of  cholera. 

JuM  1. — One  dead  and  the  other  sick. 

June  2. — Second  dead. 

BiptnmaU  So.  56. — Two  insnsoeptible  fowls,  which  bad  l>een  repeatedly  inocnlatf^d 
with  two  to  fonr  drops  of  Tinis  aud  had  never  shown  the  least  symptom  of  cholera, 


ttoeived  Hay  25  a  hypodermic  injection  of  5  onbic  centimoteis  of  pare  viros. 
Mag  30. — Both  have  Tuos  of  appetite  and  one  or  both  have  diarrhea  with  yeUow 


These  experiments  demonstrate  conclusively  that  birds  which  can 
Tery  weU  resist  inoculations  with  two  or  three  drops  of  vims  may  suc- 
cumb if  the  qnantity  is  increased  to  from  three  to  twenty  times  this 
unoaat.  They  also  demonstrate  that  some  birds  may  resist  enormous 
qoantitieB  of  virus,  as  in  "So,  66,  where  one  was  scarcely  sickened  by  C 
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oabio  oBDtimeters,  aD  amooot  me  handred  thaasand  timea  as  mneh  as 
Bttfflced  to  destroy  the  fonr  fowls  in  ezperimeiit  TSo.  31,  or  one  millioit 
timefl  as  much  as  destroyed  the  two  fowls  in  So.  U. 

It  seems  to  me  perfectly  reasocable  to  oondude,  from  the  ezparimentfl 
BO  for  detaUod,  that  every  fowl  has  a  oertam  power  of  reaistiiif  the  in- 
roads of  the  orgduiam  which  oonstitates  the  essentiA]  csnse  of  fbwl 
cholera;  and  that  the  relative  power  of  resistance  may  be  aoooratelj 
measured  by  the  quantity  of  one  of  these  standard  caltivations  of  viros 
which  must  be  placed  within  its  tissDee,  to  either  prodnoe  ttie  local 
lesion  or  an  attack  of  the  disease.  In  other  words,  a  certain  numbn 
of  the  bacteria,  of  the  most  virulent  cultivatioDa,  may  be  introdooed 
within  the  cellular  tissue  of  the  most  susceptible  fowl  aod  still  not  be 
able  to  reproduce  themselves  sufficiently  to  caosa  an  attack  of  Ute  dis- 
ease. 

THEORIES  OF   INBDaCEPTEBILITT. 

Why  is  it,  we  may  ask,  that  under  certain  conditions  the  most  aotin 
and  most  virulent  bacteria  are  unable  to  multiply  in  the  body  of  a  fbwlt 
How  can  it  be  that  a  bird  is  able,  under  any  conditions,  to  resist  tiie 
effects  of  tiie  active  vimsT  In  what  does  insusceptibili^  consist;  and 
how  is  it  producedl  What  momentous  questions  are  these;  and,  if  de- 
cided, what  new  lines  of  investigations  might  they  not  indicate! 

lu  the  treatment  of  these  diseases  (the  contagious  fevers)  we  see  our 
efibrts  are  useless,  even  when  nature  nnaided  is  often  successful.  Why 
is  thist  It  can  only  be  becanse  we  do  not  understand  the  nature  w 
the  resistance  which  the  animal  body  offers  to  sach  enemies,  and  in- 
stead of  assisting  we  often  prevent  the  full  exercise  of  these  inherent 
powers.  In  our  efforts  to  produce  insusceptibility  in  individoals  we 
have  been  obliged  to  grope  oar  way  iu  the  darh,  and  where  we  have 
succeeded  once  we  have,  until  very  lately,  failed  many  times ;  while  is 
our  endeavor  to  produce  insusceptible  breeds  we  are  yet  entirely  with- 
out success.  Indeed  our  eSbrts  to  combat  a  certain  number  of  oon- 
tagiouB  diseases  seem  to  depend  to  a  very  great  extent  upon  a  more  or 
less  complete  solution  of  this  question  of  susceptibility  and  insuscepti- 
bility, and  if  this  can  once  be  solved  we  certainly  shall  have  gained  an 
immense  advantage. 

M.  Pasteur  was  one  of  the  first  to  attack  this  question,  and  in  hia 
quality  of  a  chemist  has  undoubtedly  viewed  it  from  the  laboratory 
standpoint,  and  has  given  it  a  material  aspect  which  may  not  be  en- 
tirely satisfactory  to  those  who  look  upon  the  powers  of  the  aniioal 
organism  in  this  respect  as  being  rather  of  a  vital  than  a  efaemical 
nature.  But  his  views  being  based  upon  facts,  and  being  those  of  one 
of  the  profoundeat  investigators  the  world  has  ever  known,  deserve 
much  more  than  ordinary  attention. 

The  animal  body,  says  Pasteur,  may  be  compared  to  a  flask  of  cnlti- 
ration  liquid.  If  we  add  to  this  flask  an  infinitesimal  quantity  of  viru- 
lent blood  the  organism  multiplies  with  extraordinary  rapidity  for 
three  or  four  days,  at  the  end  of  which  time  its  growth  entirely  ceasu- 
If  now  the  microhe  is  entirely  removed  by  the  filtration  and  f^sh  vims 
added  to  the  transparent  filtrate  there  is  no  further  multiplication;  the 
microphyte  is  entirely  unable  to  reproduce  itself  in  this  liquid.  If  in- 
stead of  filtering  the  liquid  on  the  fourth  day  this  had  been  done  as 
early  as  the  second,  then  there  would  have  been  a  feeble  growth  of  tlie 
fi'esh  virus  in  the  filtered  infusion.  So  if  we  inoculate  a  .fowl  willi 
active  vims  the  microbe  multiplies  iu  the  bird's  body  a  certain  len^ 
of  time,  and  if  the  disorders  which'  it  produces  have  not  caused  death  by 
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tbat  tiiD«  the  reproduction  ceases,  the  bird  recovers,  and  is  hencefortli 
insnsoeptible.  tf  vaccinated  with  a  very  weak  virus  the  growth  is  ia- 
complete,  and  afterwards  the  bird's  body  is  iu  the  condition  of  the  in- 
futtion  filtered  the  second  day  after  inocnlation,  and  \£  vaccinated  later 
witii  a  stronger  vims  there  is  again  a  certain  amoant  of  reprodnction. 

Now  this  inability  to  moltiplyDiay  be  dne,  according  to  this  scientist, 
to  one  of  two  possible  canses.  The  mierobe  in  its  growth  inay  have  ex- 
hausted the  available  snpply  of  pabalnm  suited  to  its  use,  or  it  may 
have  added  some  chemical  componad  which  rendered  the  liquid  unfavor- 
able to  its  multiplication.  If  a  caltivation  is  prepared,  and  after  the 
growth  of  the  microbe  is  completed  this  is  evaporated  in  vacuo  at  a  low 
temperature  and  then  restored  to  its  former  volume  by  the  addition  of 
fresh  infusion,  then,  if  the  caltivation  oontained  a  chemiual  substance 
which  prevented  further  development,  the  new  hqnid  would  contain  it  as 
well  and  would  not  besnltable  for  themaltiplication  of  the  microbe.  Bat 
this  is  not  the  case ;  there  is  a  freah  and  vigorous  growth  which  proves 
that  the  reproduction  ceases  in  such  liquids  because  some  essential 
principle  has  been  exhausted. 

U.  Ohanveau,  who  is  also  one  of  the  foremost  investigators  of  the 
times,  doee  not  accept  this  theory,  and  evidently  looks  at  the  question 
rather  from  the  standpoint  of  the  physiologist  and  practitioner.  In  his 
investigations  of  charbon  be  found  that  the  insusceptible  Algerian  sheep 
would  contract  the  disease  if  inoculated  with  large  quantities  of  virus. 
If  the  bodies  of  these  sheep  bad  been  exhausted  of  the  greater  part  of 
the  elements  necessary  for  the  proliferation  of  the  bacteria  by  one  or 
several  anterior  cultivations,  why  would  they  be  more  favorable  to  the 
reproduction  of  these  organisms  when  a  large  number  were  introdnoed 
than  when  only  a  fewl  K  the  sterility  of  the  mctlium  is  the  obstacle 
t«  the  proliferation,  ought  not  this  to  manifest  itself  all  the  more  plainly 
with  the  increased  number  of  germs  placed  there  to  multiply  1  If  this 
la  certainly  true  of  a  cultivation  tube,  ought  it  not  also  to  be  true  with 
the  animal  body  f  He  therefore  formulated  a  theoretic  interpretation  of 
the  fiwt  observed  by  saying  that  "the  comparative  bact«ridia,iL  inocula- 
tions with  little  or  much  virus  acted  with  the  Algerian  sheep  as  if  the 
infection  agents  encountered  iu  the  animal  organism  matters  or  agents, 
over  which  they  triumphed  more  easily  when  they  were  in  large  numbers." 
According  to  M.  Chauveau,  then,  the  bacteria  in  their  growth  add  a 
chemical  substance  to  the  liquids  of  the  body  which  renders  these  in 
the  fature  unfavorable  to  the  growth  of  the  particular  species  of  bacteria 
whidi  produced  it 

When  the  unbiased  student  comea  to  consider  these  views,  how- 
ever, they  both  seem  improbable.  The  aaimal  body  is  very  diifereut 
from  a  caltivation  flask  to  which  nothing  gains  entrance  or  from  which 
nothing  is  elimiuated.  Pasteur  himself  has  shown  that  when  fresh 
infusion  is  added  to  the  exhausted  cultivation  liquid  a  new  growth 
of  bacteria  at  once  occurs;  what  is  to  hinder  this  condnnoua  growth 
til  the  body  of  a  fovl  which  is  continually  absorbing  elements  tbat 
we  know  to  be  sufftcient  for  the  growth  of  our  organism  1  Again, 
tlie  experiments  which  I  have  jtiat  recorded  show  that  a  bird  may 
l)e  rendered  insusceptible  by  a  local  development  of  a  microbe  in  an 
fxtrcmely  small  area,  and  would  it  not  be  imiwssible  for  any  Bub- 
stance  to  be  oshaiistcd  from  the  body  by  such  a  circumscribed  proli- 
feratiouf  Then  we  know  from  the  otiier  experiments  I  have  related 
that  the  same  objection  may  be  brought  in  regard  to  the  different 
effects  of  different  doses  of  the  virus  with  fowl  cholera  that  Chau- 
veau has  suggested  in  regard  to  charbon;  an  apx>^>i^utly  insusceptible 
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fowl  is  inocolated  witii  a  iaxge  quantity  of  TJrns,  the  microd«  nmltipliBS 
with  its  ofioal  facility  and  causes  the  death  of  its  Tictim,  On  the  other 
hand,  how  anlikely  that  the  animal  bodv  should  retain  for  any  length 
of  time  Bach  a  foreign  principle — a  pcnaon — as  Chanvean  euppoaest 
This  could  only  be  accounted  for  on  the  suppoattion  that  it  ie  a  body 
that  cannot  pass  through  animal  membranes ;  but  we  know  this  suppo- 
sition is  not  correct  becanse  the  fetns  is  rendered  insusceptible  by  in- 
ocnlation  of  the  mother,  though  the  baeiUi  do  not  gain  entrance  to  its 
circulation,  as  has  been  shown  by  Chanvean. 

While  reflecting  upon  this  subject  it  occurred  to  the  writer  that  the 
phenomena  observed  with  the  ordinary  bacteria  of  pntrefoction  might 
serve,  to  a  certain  extent,  to  solve  these  contradictory  opinions.  If,  for 
example,  we  take  the  bacteria  which  proliferate  with  the  greatest  rapid- 
ity in  the  blood  or  other  liquids  of  a  dead  animal  and  introduce  thero 
by  inoculation  into  the  body  <tf  a  living  one  of  the  same  species,  we  find, 
in  the  vast  minority  of  cases,  that  these  are  unable  to  reprodjice  them- 
selves. Evidently  this  is  not  because  the  living  animal  contains  any 
substance  tiiat  the  dead  one  did  not,  or  because  it  is  wanting  in  any 
element  contained  in  the  latter,  for  if  dead  it  would  in  iU  torn  beoonte 
the  prey  of  these  organisms  and  putrefy.  Will  the  insusceptible  fowl, 
tJien,  furnish  an  in^sion  which  is  sterile  or  fertile,  as  tested  1^  the 
growth  of  the  infections  agent  of  this  disease  1  The  following  experi- 
ments fiimish  an  answer  to  this  question: 

XiqieHMeiit  Ifo.  67. — A.  fowl,  which  had  red stod  repeated  inocolatiotis  with  the  moat 
potent  Tinu,  waa  killed  Mid  an  Influion  of  the  nmsoles  made  in  distilled  water,  A 
niuntMr  of  cnltivation  tnbea  were  ohaiged  with  thiainftiHion  and  BteriUzed.  Onetrf 
theee  waa  tlten  inooalated  with  a  fraetwn  of  a  drop  of  a  second  ciilliT>t^  which 
applied  to  contain  no  other  oiganiam.  In  a  few  hoars,  mnoh  sooner  thui  ntual,  I 
thought,  it  bad  become  milky  from  multtplioation  of  the  bacteria.  The  nest  daj  a 
second  taBe  woe  inooalat«d  from  the  first,  which  in  tnm  soon  showed  the  develop- 
ment of  tb«  baotetia.  Hei«  were  two  eottceeiiTe  cultivations  in  the  infiieion  of  t£e 
innueeptlble  fiml's  moacilea;  the  proliferation  waa  even  more  vigotons  thao  oiiui. 
Waa  it  Vb»  QTgttDiaBt  of  fowl  cholera  or  Indeed  a  septio  baoteiiom  that  ohanmd  the 
appearance  of  onx  liqnidt  An  inoculation  experiment  eon  alana  give  a  utimactoi; 
decidon. 

Ftbnars  23.— One  is  doi,  somnolent,  with  greeniBh-yollow  nrates. 
Febmary  23.— One  dead. 


Since  this  experiment  I  have  invariably  made  my  cultivation  liquids 
from  the  muscles  of  those  birds  which  proved  insusceptible  and  I  have 
never  failed  in  my  cultivations.  It  is  demonstrated,  thecefbre,  that  the 
bacteria  neither  abstract  a  principle  from  the  fowl's  body  which  is  nec- 
essary to  their  existence,  uor  do  they  add  one  which  is  unfavorable  to 
their  growth. 

Must  we  admit,  then,  that  this  subject  is  still-  to  remain  a  comiileto 
mysterj,  inapproachable  by  our  methods  of  research,  a  stumbling-block 
to  the  science  of  the  present  timet  I  think  not;  already  light  iadawii- 
jng  upon  some  of  the  points  that  together  make  np  this  great  probtem, 
and  after  long  hesitation  I  offer  a  pronsional  theorj'  which  shall  be  the 
basis  of  my  work  until  additiODal  facts  are  dcvelopied. 

Let  QS  inquire,  first,  as  to  the  different  conditions  which  exist  betTre«n 
the  iuensceptible  fowl  and  the  infusion  made  from  its  muscles  with  d\»- 
tilled  water.  The  latter  evidently  contains  all  the  soluble  Jngredieiits 
of  the  former  not  coagulable  by  heat,  and  no  more.  If  the  fowl  lacknl 
an  element  necessary  to  the  bacteria  this  must  ^so  be  tacking  in  tlie 
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infnaion,  aud  as  it  has  been  sliown  that  tlwae  bacteria  do  not  produce 
a  poison  that  interferes  with  their  development,  ve  may  oODolode  ttiat 
tiie  fowl  did  not  contain  such  a  principle.  The  temperatore  we  know 
to  be  &Torable  in  both  cases.  Whyj^en,  do  the  bacteria  mnltiidy  in 
the  infasioQ  and  not  in  the  body  1  Where  ia  the  difference  of  condi- 
tion sofficient  to  aoconnt  for  sach  a  fact! 

Many  would  refer  this  to  the  vital  inflnence  of  the  living  tissnes  and 
couaider  the  ijneetion  answered,  bat  this  term  only  serves  as  a  cloak  for 
oar  ignorance;  it  reve^  notMng  of  the  natnrc  of  that  ioflnence,  and 
lliis  it  is  of  the  highest  importance  we  should  nndersbtnd.  We  may 
forget  for  the  moment  that  we  are  sbidying  fowl  cholera.  The  principle 
we  are  endeavoring  to  establish  is  of  general  application  and  will  on- 
donbtedly  hold  good  witli  all  non'recniring  contagions  diseases. 

The  anatomist  knows  that  the  animal  boc^  consists  of  solid  and  liquid 
coustitnents — of  dead  as  well  as  living  matter.  The  living  matter  exists 
either  in  ceUs  fixed  in  the  solid  parts  of  the  body  or  free  and  wander- 
ing about  iq>parently  at  pleasure.  But  between  the  fixed  cells  and  out- 
side of  the  'blood-vessels  there  are  r^tively  vast  reservoirs  and  chan- 
nels filled  with  a  nutritive  liquid  which  is  ondoabtedly  favorable  to  the 
BOBtenanoe  of  disease  germs.  In  this  flnid,  as  in  the  blood,  are  to  be 
fonud  masses  of  living  matter  {leiuxx^tee,  wandering  cells),  it  is  tme, 
but  they  are  relatively  far  apart  Bacteria  might  exist  In  immense 
nmnbers  and  be  as  little  incommoded  by  the  presence  of  these  cells  as 
are  the  tront  by  the  rocks  in  our  mountain  rivers;  and  it  is  plain  that 
what  inSnenoe  is  exerted  favorable  or  nn&voi-able  to  the  parasites  must 
be  by  something  taken  from  or  added  to  the  nntiitive  liquid.  Lymph 
and  blood  plasma  evidently  contain  the  solnble  constituents  of  the  body, 
and  if  the  inftision  of  the  muscles  is  fovorable  for  the  growth  of  bacteria, 
these  should  be  even  more  so.  In  the  case  of  insusceptible  fowls,  how- 
ever, these  liquids  of  the  living  body  are  either  less  favorable  or  entirely 
on&voraMe,  while  the  infusion  remains  as  favorable  a»  before.  Why  f 
I  see  but  one  condition  in  which  there  is  an  essential  difference  between 
the  cultivation  liquids  and  the  fiuids  of  the  living,  insusceptible  fowl,  and 
that  is  the  sapply  of  oxygeu.  , 

Is  there  any  reason  for  believing  that  the  insusceptible  &wl  contains 
less  tree  oxygen  than  the  susceptible  one  1  I  know  of  none.  It  is  prob- 
able that  the  susceptible  bird  even  has  too  little  free  oxygen  in  its 
liquids  when  in  perfect  health  fbr  the  reqoirements  of  these  bacteria. 
How  otherwise  can  we  explain  the  fact  tJtat  two  or  three  hundred  of 
these  microphytes  may  be  introduced  within  the  tissues  in  such  birds 
and  still  not  be  able  tomtdtiplysufiQoieotly  to  produce  the  diseaset  In 
these  susceptible  birds  the  conditions  for  the  nourishment  of  the  bacteria 
we  Imow  to  be  most  favorable.  Bat  why  should  increasing  the  number 
of  bacteria  increase  the  supply  of  oxygen  1  It  does  not,  but  it  prevents 
the  living  annual  matter  fi^m  using  it,  eith^  partially  or  completely. 
The  bacteria  of  fowl  cholera^  in  common  with  ioany  other  varieties,  pro- 
dace,  daring  their  proliferation,  a  narcotic  substance  which  checks  the 
activity  of,  or  entirely  destroys,  the  animal  bioplasm,  Pasteur  has 
proved  this  by  iqjecting  an  exb«ct  made  with  cnltivation  liqiuds  from 
which  the  bacteija  were  removed  by  filtration,  a  fact  which  I  have 
abundantly  conflnned,  as  will  be  seen  further  ou. 

When  we  use  a  considerable  amount  of  vims  in  our  iuooulatious  we 
not  only  introduce  a  relatively  large  amount  of  the  poisonous  liquid 
whidi  narcotizes  the  adjacent  cells,  prevents  theii-  using  the  &ee  oxygen 
and  allows  this  to  accumulate  until  the  bacteria  obtain  a  foothold,  but 
\that  is  of  even  more  significance  we  introduce  a  vastly  increased  nnm- 
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ber  of  baoteiia  to  take  advantage  of  this  condition  and  orerwhelm  the 
Mving  tiBSaes  with  their  poisonons  prodncts,  of  which  they  are  contin- 
ually manafactating  larger  and  larger  supplies,  until  the  whole  system 
is  brought  nnder  its  influence. 

Why,  then,  does  not  this  process  go  on  the  same  in  birds  which  have 
been  vaccinated,  or  in  those  which  have  recovered  ftxim  a  first  attackl 
We  still  have  no  explanation  of  the  resistance  to  the  inocniatfons  with 
large  quantities  of  virus.  When  we  study  the  effects  of  narcotics,  how- 
ever, we  learn  that  by  placing  the  body  under  the  inflneuce  of  them  for 
a  considerable  time  a  marked  tolemtion  of  their  effects  is  acquired ;  thos 
the  confirmed  morphia  taker  sometimes  leqnirea  one  bnudred  or,  as  I 
have  t>een  reliably  informed,  even  two  hundred  times  the  dose  to  pro- 
duce a  given  effect  tbat  is  necessary  with  those  not  accustomed  to  its 
nae.  So  when  s  bini  recovers  ftom  cholera  the  cells  of  its  body  have 
become  accustomed  to  the  effect  of  the  narcotic  in  the  strength  which 
it  exists  in  the  liquids  of  the  l)ody;  they  gradually  resume  their  former 
activity;  the  supply  of  available  oxygen  is  reduced,  nntil  finally  the 
bacteria  are  no  longer  able  to  multiply.  When  we  inoculate  with  at- 
tenuated viras  the  effect  ia  similar,  only  the  multiplication  of  bacteria 
is  generally  local.  Tlie  narcotic  is  produced  at  the  point  of  inoculation, 
is  absorbed  and  carried  by  the  circulating  liqnidd  to  every  part  of  the 
body.  The  leucocytes,  too,  undoubtedly  crowd  to  the  point  inoculated 
as  tliey  do  to  every  other  local  irritation;  here  they  come  in  contact 
with  the  poison  in  its  fall  strength,  and  afterwards,  when  they  have 
migrated  elsewhere— when  they  have  become  fixed  andsreapart  of  tfae 
tissnes — this  exposure,  this  adaptation  to  the  influence  of  the  narcotic 
is  probably  an  important  feature  in  the  insusceptibility. 

For  this  reason  a  first  vaccination  is  not  always  snccessfbl  in  prodnc- 
ing  complete  immunity;  more  time  must  be  allowed  during  which  the 
poison  is  ponred  into  the  system,  and  daring  which  the  leucocytes  are 
visiting  the  local  lesion.  Even  after  the  organism  as  a  whole  is  insns- 
ceptible  to  the  influence  of  tbe  bacterid  and  their  prodnctH  an  inocula- 
tion may  be  followed,  according  to  Pasteur,  by  one  or  more  small  local 
absceRses,  in  which  the  microphytes  are  found  in  abundance^  in  this 
case  there  were  still  some  groups  of  cells  unable  to  resist  the  poison,  and 
the  growth  of  tbe  parasite  was  a  local  and  not  a  general  one. 

The  main  points  in  this  theory  are,  then,  aa  follows:  1.  The  patho- 
genic bacteria  are  able  to  live  in  a  more  limited  supply  of  oxygCD  than 
the  ordiuarj-  aejttic  ones,  (in  this  theory  we  have  (eft  out  of  considera- 
tion the  anerobio  bncteria,  which  have  been  little  studied  and  which 
live  without  any  free  oxygen.  The  diseases  produced  by  these  miglit 
not  grant  an  immunity  from  subsequent  attacks,  and  probably  at  befit 
only  a  partial  immunity.  The  malarial  fevers,  glanders,  and  tubercn- 
losls  may  belong  to  this  class.)  2.  Tlie  animal  bioplasm  tiourishee  witb 
a  supply  of  oxygen  still  too  limited  lor  even  the  pathogenic  bacteriB. 
3.  It  is  only  by  a  [wisonous  priuciple  formed  by  the  bacteria  which  nar- 
cotizes the  bioplasm  at  the  point  of  inoculation  and  allows  an  accumu- 
lation of  oxygen  that  the  disease  germs  are  enabled  to  multiply.  4.  In 
time  the  animal  bioplasm  becomes  accustomed  to  this,  as  to  other  nar- 
cotics, and  is  thenceforth  influsceptible  to  its  action.    • 

It  is  now  a  matter  of  great  Interest  to  ask  bow  far  this  theory  is  op- 
held  byexperimentswithother  bacterial  diseases.    Unfortunately  there 
are  but  three  diseases  satisfactorily  demonstrated  aa  due  to  bacterid-     , 
charbon,  septicemia,  and  fowl  cholera — and  these  are  yet  but  imper-     i 
fectly  studied.    Zuelzer  and  Itiemscbneider  found  that  cnltivated  lac- 
teria  might  be  introduced  ond^  the  skin  and  into  the  vessels  of  difler- 
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ent  aoimalfl  vithont  prodncing  septic  accidents,  bnt  tbat  tlieee  oceorred 
irhen  2  to  5  centigrauiH  of  neutral  anlphate  of  atropia  was  added  ta  the 
matters  injected — a  proof  that  a  narcotic  was  sufficient  to  enable  otlier- 
vise  liarailess  bacteria  to  multiply  in  the  tissues. 

It  is  irell  known  that  putrefying  animal  substances,  as  pns,  blood, 
uMl  water,  in  wbich  flesh  has  been  ma«ernted,  acquire  at  times  tlie  moat 
Tirnlent  properties,  and  a  small  qnantity  is  even  snfiiciciit  to  destroy  a 
ItorOe.  Chanveau  has  shown  that  when  filtered  the  filtrates,  thongfa 
ctnineatly  poisonous,  did  not  pro<lace  local  effects,  bnt  tliat  this  filtrate 
injected  witli  tbe  bacteria  enabled  these  to  produce  effects  incomparably 
greater  than  when  the  organisnts  were  mixed  with  water  alone.  Hiller 
has  also  demonstrated  that  such  bacteria  filtered  from  the  imisonous 
liquids  and  tborougldy  washed  with  water,  so  as  to  free  them  entirely 
f^om  the  poison  adhering  to  them,  might  lie  injected  into  dogs,  rabbits, 
or  fiwgs  witbont  producing  any  effects.  It  seems  to  be  true,  then,  tliat 
tiie  atmospheric  ba<;teria  require  the  introduction  of  the  narcotic  princi- 
ple with  tbem  in  order  to  prodnoe  any  effect. 

The  pathogenic  bacteria,  an  I  have  already  shown,  are  able  to  multi- 
ply wiUi  a  much  more  limited  supply  of  oxygen  thnu  the  septic  forma; 
this  is  shown  by  their  growiog  beneath  iiiHteml  of  at  the  surface  of  cul- 
tivations. Pa^ps  the  most  imi>ortant  <^ect  produced  ujion  tiie  SccU~ 
Ini  nhtilit  by  Bnchner's  method  of  cnltivatiou  was  to  enable  it  to  mul- 
tiply with  a  more  restricted  snpply  of  oxygen.  Again,  we  know  that  it 
is  those  septic  bacteria  which  have  multiplied  in  the  abdominal  liqnida 
in  peritonitis  and  under  tbe  sliin  of  horses,  where  long  setous  hare  been 
mti<odiioed,  where  the  free  access  oxygen  is  prevented,  tltat  are  most 
dangeroUB.  Finally,  Professor  Law  lias  shown  that  the  swine-plagne 
Tinu  is  much  more  active  when  grown  with  a  limited  snpply  of  air. 

As  to  the  accumulation  of  oxygen  In  tbe  living  body  when  the  bioplasm 
is  narcotized,  we  know  but  little,  but  Chanveau  found  that  when  large 
qnantities  of  charbon  virus  was  injected  into  the  vessels  of  insnsceptlble 
animals  the  iaciUi  nught  multiply  in  local  situations,  as  in  the  pia  mater, 
and  even  Ihmi  spra-ea.  Kow,  as  a  considerable  supply  of  oxygen  is  neo* 
eesary  for  tbe  formation  of  spores  with  this  oi^onlsm,  we  have  here  an 
indication  that  this  supposition  is  correct. 

As  to  tbe  impossibility  of  pathogenic  bacteria  multiplying  even  in 
the  blood  of  iuBUBceptibla  animals  we  have  the  testimony  of  Ohauvean, 
who  found  that  the  BacUlvt  anthracis  injected  into  this  liquid  was  ar- 
rested in  the  lungs  and  spleen;  that  it  was  unable  to  reproduce  itself 
and  perished  iu  a  veiy  short  time. 

That  the  insusceptibilit)'  results  from  the  effects  of  the  soluble  nar- 
cotic and  not  fi^in  the  bacteria  of  theniselvea  seems  indicated  by  thia 
qoaUty  being  conferred  upon  the  unborn  lainl>s  in  Chauveau's  ezp«i- 
nie&ts  already  alluded  to,  when  it  is  admitt^  that  the  B.  autkrads  doeB 
not  gain  entrance  to  the  fetal  circulation. 

THE  KABCOTIO  OP  POWLCHOLEEA  TIEUS. 

To  test  the  views  which  are  onflineil  above  it  is  necessary  to  jttocnre 
and  study  the  effects  of  tlie  narcotic  principle  contained  in  the  virus. 
Cpto  this  time,  I  l)elieve,  this  study  has  only  been  accomplished  by  one 
nun—^he  accomplished  Pasteur.  His  method  was  to  filter  a  cultiva- 
tion liquid  tbrough  plaster  in  order  to  fi«e  it  fVom  the  bacteria,  then  to 
evaporate  it  to  dryness  at  a  low  temperature  a!Kl  in  racno.  The  extract 
thus  obtained  was  diss(dved  in  distilled  water,  and  a  quantity,  ropie- 
senting  four  ounces  (120  cubic  centimeters),  of  the  cultivation  liquid  waa 
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iiyeotoQ  subcuteneouttly  iu  a  fowL  This  prodnced  after  aboat  tea  min- 
utes  the  deep  sleep  with  the  ronnded  oatliDe  of  body  seen  iu  the  severe 
attacks  of  cliolera,  but  after  aboat  four  boms  these  symptoms  disap- 
peared and  the  bira  was  aM  well  aei  before. 

'UiifoTtanat«ly  all  investigatQra  are  not  as  happily  situated  as  M.  Pas- 
tear  in  regard  to  laboratories  and  appoiatos.  The  writer,  for  iii8taiu:& 
was  obliged  to  evaporate  his  cnltiTiiition  liquids  over  a  wat«r-l}ath  and 
risk  the  destraotion  of  a  part  of  the  constitnents  thac  might  be  volatile 
at  the  temperature  of  boiling  water.  However,  one  most  make  the  best 
of  his  circnmstanoea,  and  accordingly  I  adopted  this  method  with  at 
least  partial  sacceae,  as  may  be  seen  &om  the  following  experiments: 

XxptrimeKt  Xa.  5B. — NoTember  8  six  otmeeaof  Tinu,  oultlTBt«d  in  inAuion  of  chicken 
moaole,  wu  Slt«t«d  through  P*pw  uid  eraporated  over  a  watar-batii.  A  brawniih 
extzaot  nanltod,  which  wo*  auaolred  in  one  dnchm  of  diatllled  wmtet  knd  kdnunis- 
tend,  hj  hypodenulc  iqjeeUon,  la  ft  healthy  ohlokea  weighioA  about  a  poand.  Al- 
most Imniedlatol;  there  were  BjmptoniB  of  wtweineia,  wmch  becaine  very  plain  after 
a  quarter  of  an  hour.  The  appearaaoe  waa  exactly  that  ueii  in  aente  attacks  of 
«holera— the  bird  wonld  uanme  the  rittinE  postare,  olOM  its  flyea,  and  drop  into  a 
•onnd  sleep;  or,  if  standing,  the  raffled  feauten  and  drooping  winga  sc  characteristic 
of  the  disease  weio  seen. 

What  was  rery  remarkable  the  excrements,  *bich  vere  noticed  at  the  time  of  the 
tajBotton,  and  were  then  mostlv  bowel  excreta,  of  normal  appearance,  within  two 
hoars  were  oompoeed  entirely  ot  urates,  very  liqaid,  and  with  a  plain,  yellow  eolors- 
tlon,  flxaotly  resemblioK  the  excretions  in  genDUie  casea  of  cholera.    £igfat«en  boon 


^^ndsl^j^ermlc  injection  was  followed  by  oomplsto  necroslH  of  the  tiMoes  ahms 


lomrer  liqoid. 

Alshypoder ^ ^ ^ 

thetraekfiillowedby  the  needle,  and  at  tbe  point  where  the  Itqnid  n ^__ 

A  hard,  dry  tquntntm,  one  and  one-half  inchea  lone,  irregoUrly  triangnlar  on  cknb- 
section,  and  of  a  dark,  red  color,  w«s  formed  and  was  plainly  vUble  tlirongh  three 
openiogB  in  the  epidermis  covering  it.  This  $equ4»lnim  was  remored  DeoMobw  8, 
and  In  a  few  days  tlie  part  was  completely  healed.  The  appeaianoe  of  tfaii  Icsbm 
and  of  the  MnortriMt  may  be  soen  in  Plate  X,  Fin.  12,  13,  and  U. 

E^^erimmtSa,  eO.—2iov«Mbtr  9.— To  tc«t  the  e&ct  of  auU  larger  doses  of  this  toxic 
element  fifteen  onuses  of  onltiTation  liquid  was  evapoisted  over  a  wat«r-bath  with- 
ont  ^llminary  filtering,  and  when  only  a  draohm  remained  this  was  injected  hjro- 
dermically  Into  a  somewhat  larger  and  much  more  vigorous  bird  than  that  nted  in 
the  pTecedlncr  expwimenl.  There  was  efideiit  dnllneaa  within  a  few  mlnntei;  the 
bsaaand  neck  were  depressed  and  the  faathen  erected,. cfv log  tbe  rounded  outline 
to  the  bird  so  generally  assumed  by  fowls  with  cholera.  The  excrement  at  the  time 
of  inoculation  was  normal,  bat  in  fifteen  minntes  it  was  being  voided  Terr  frequeutlj 
in  small  qnantltdea,  and  coneisted  entirely  of  liquid  kidney  excretion.  Tais  tud  tin 
so-called  rioe-water  appearance  of  some  writers,  being  composed  ot  a  txaaqtanot 
mucuB-like  liquid,  somewhat  Bpnmnoua,  and  holiung  in  euapenuon  the  whits  nrstci. 

Fourteen  hours  after  the  infection  the  bird  was  atul  dull,  etaggeied  in  walking,  the 
urates  were  tinted  with  yellow,  but  were  of  normal  conaistency  and  amornit.  Fdt 
furty-eight  hours  after  the  adniinisixation  of  tbe  poison,  iu  both  experimeute,  tlw 
btr&  had  tbe  rounded  outline  and  dull  appearance  seen  in  ohotera.  Thno  syiDptom! 
gradually  disappeared,  and  the  active,  healthy  aspect  returned  exactly  as  befom  inoc- 
ulation. 

In  the  case  of  the  bird  Moeiving  the  larger  does  of  the  extract  no  MoiMtlnaa  re- 
sulted, but  oomparatively  large  areas  of  the  dcin  near  the  point  of  the  fit]eetion  bt 
cams  o^cted  with  a  dry  gangrene,  which  finally  gave  place  to  persistent  oiaatrioM. 
In  both  casea  an  affection  of  ttie  skin  was  produced  over  a  considerable  aivaanncoDd- 
ifig  the  points  of  iqjeotlon,  which  consisted  of  small,  inegnlar  patches,  ^  to  4  incb  oi 
more  acrosa,  where  the  skin  assumed  a  whitish  color  and  was  ranch  thiokened. 

Experimenl  JTo.  61.— A  new  lot  of  the  extract  was  prepared  Deosmber  7  to  still  fti> 
thet  test  its  properties.  Sixty-fcor  ounoes  of  oultivatad  virna  was  evi^arated  to  ess 
ounce  of  extract,  forming  a  sErupv,  browuiah-looklng  liquid,  vrith  a  peotlliar  bnt  net 
disBSTeenble  odor.  Each  of  the  jjirds  used  in  thetwoprooedlngexperimentireceiTal 
a  BabcutiSiteoiiB  injection  of  half  a  drachm  of  tbia  liquid,  which  tspresenCed  four 
onncea  of  the  active  vims.  Thta  was  folloired,  as  in  case  of  the  larger  doaea,  by  dull- 
ness, erection  of  the  feathers,  and  somnolenoe ;  the  last  aymplom  being  mors  nstice- 
able  than  before,  probably  owing  to  the  more  rapid  absorption  of  the  ndsou.  TlieM 
effectadid  not  continue  for  the  sanio  time,  however,  having  disappeared  Infiveortii 

DictzedbyGoOglC 
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In  tliese  cases  there  was  also  great  irritatioD  at  the  point  of  iaocola- 
tios.  The  iojection  was  made  imder  tiie  skjn  o(  the  trngh,  and  in  two 
or  three  hours  both  birds  were  very  lame;  there  was  a  pufl^  swelling 
covering  the  whole  external  snr&ce  of  the  thigh,  the  skiii  being  white 
uid  bloodless.  The  following  day  the  swelling  had  nearly  disappearfid, 
but  the  part  was  of  a  dark  bine,  almost  black  color,  which  persisted  for 
several  days  before  it  entirely  disappeared. 

Other  injections  of  half  ttUs  qnantity  of  the  poison,  dilat«d  with  an 
equal  volome  of  water,  caused  considerable  local  irritation,  which  en- 
tirely disappeared  iu  uie  course  of  a  day  or  two,  withont  the  serioos 
complications  which  followed  tlie  larger  doses.  The  extract  represratt- 
ing  two  ounces  of  vims  still  prodaced  sleepiness,  bat  that  representing 
only  one  onnce  had  a  scarcely  noticeable  effect. 

We  have  here  complete  evidence  that  the  bacteria  of  fowl  cholera 
prodDOB  dnring  their  multiplication  in  a  harmless  liquid  a  most  active 
poison  that  has  a  narcotio  aotiou  upon  the  system  of  tbe  fowl,  and 
which  locally  is  an  active  irritant,  arresting  the  ftmctions  of  the  animal 
cells  with  which  it  comes  in  cont^t,  or  when  sufficiently  concentrated 
even  destroying  snch  cells. 

HITLUBROB  OF  TEE  NABOOTIO  ON  TEB  AOIITITT  OF  THE  TIBDB. 

The  qnestion  wlach  now  presented  itself  for  solution  was,  what  is 
the  effect  of  this  narcotic  upon  the  activity  of  the  vims  f  When  we 
dilate  a  drop  of  standud  vims  with  ten  thonsand  times  its  volume  of 
water,  ami  use  but  a  drop  of  Uie  dilution  for  inoculation,  we  have  not 
only  reduced  the  number  of  bacteria  ten  thouBand  fold  but  we  have  at 
the  same  time  reduced  the  amount  of  the  narcotic  introduced  to  a  like 
degree.  ISow,  is  the  mitigation  of  the  effects  of  the  virus  due  to  the 
snuU  number  of  bacteria  introduced  or  to  the  infinitesimal  qnantity  of 
the  poison  which  remains  in  a  drop  of  such  a  dilution  1  Two  or  three 
years  ago  we  should  have  been  obliged  to  leave  such  mi'  important 
question  without  solution,  because  our  methods  of  experimenting  at 
that  time  were  not  sufficiently  perfected  to  grapple  with  it;  but  to-day, 
thanks  to  the  improvements  recently  made,  we  are  able  to  make  pure 
cultivations  of  virus  to  any  desired  amount  and  to  obtain  an  nncon- 
taminated  extract  witti  which  to  make  experiments. 

^xptrimait  2fo.  68,— Two  fowls  -were  iuoonlated  by  lancet  rnnctnre  November  88 
with  aUndttid  vtnii,  diliited  with  10,0(K)  times  Ita  bulk,  of  »  oultiTAtion  liquid  ateri- 
limd  by  boatine  to  140°F.  for  fifteen  miantea. 

"- — *  a-  3^— Both  h*Te  local  reduees. 
»■  10. — One  is  aick, 
T 19. — Sick  one  better. 
irSl. — Both  ore  well. 

Exptritunt  No.  63. — Three  fowls  of  the  game  lot  were  inooDlnted  by  lanoet  ponotnre 
Kovembai28witb  etondud  viruB,  diluted  with  10,000  tituM  ita  volnme,  of  a  oalliva- 
tion  liquid  concentrated  orer  a  wnter-batb  to  one  tnenty-fouith  of  Its  oiigiual  bulk. 

Dteemhtr  3. — Two  have  marked  local  rednees. 

flwuwiw  4.— All  baye  the  local  lesion.    Oni;  is  plainly  tlok  and  is  Isolated. 

Btemibir  6. — One  of  tbe  remaining  two  is  dok. 

Dtnmbtr  B.— The  firat  to  sicken  is  dsod ;  tbe  otbec  is  imptOTJUg. 

I>lcmhtr  19.— The  two  remaining  fowls  are  well. 

We  may  compare  these  experiments  with  ISa.  41,  which  was  made 
with  five  birds  of  the  same  lot,  the  virus  used  being  the  same  but  di- 
lated with  salt  solution.  The  difference  in  the  resnlts  is  not  so  great 
u  might  be  expected.  Two  out  of  three  sickened  and  one  died 
where  the  virus  was  diluted  with  the  concentrated  cnlttration  liquid; 
one  of  two  sickened  and  recovered  where  the  ordinary  sterilized  coltl- 
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vation  liqaid  was  used  for  dilution,  but  eveD  where  the  dilation  vaa 
mode  with  tJie  iunoceut  salt  soIutJon  two  oat  of  five  died.  The  only 
noticeable  difference  in  the  cfiGecta  produced  was  in  ttie  time  reqnired 
for  the  aymptomH  to  develop  themselves.  Where  the  concentrated 
liquid  was  ased  for  dilntion  one  fowl  siclcened  in  six  and  the  second 
ia  seven  daj-s  &om  inoculation,  while,  where  the  milder  oultiTation 
liquid  -was  used,  the  affected  bird  did  not  sicken  till  the  twelfth  day, 
and  when  th$  salt  solntioo  was  used  one  sickened  the  twelfth  uid  the 
second  the  foarteenth  day. 

These  results,  while  they  do  not  ffixot  the  views  of  those  who  main- 
taiu  that  the  etibcte  of  vims  is  due  rather  to  the  chemical  substanoes 
secreted  by  the  bacteria  than  to  these  organisms  themselves,  an  still 
exactly  what  we  should  expect  from  a  cnrefbl  study  of  the  other  exper- 
iments recorded  in  this  report.  Whenweinject  the  extract  of  vims  into 
the  tissues  it  ia  true  it  may  produce  most  marked  resolts;  bnt  unless  it 
is  in  excessive  amount  or  greatly  concentrated  the  poison  Is  entiirly 
absoi1)ed  within  a  few  hours  and  the  effects  disappew.  Now,  when  the 
single  drop  of  extract  which  adhered  to  the  lancet  is  introduced  with 
the  few  bacteria  that  are  contained  in  it,  the  bacteria  undonbtAdly  are 
given  a  great  advantage  during  the  time  which  elapses  befoi-e  this  poison 
is  entirely  absorbed.  Judging  from  the  multiplication  of  tliese  mioto- 
phytes  in  a  cultivation  liquid,  they  will,  under  favorable  conditions, 
double  their  number  in  about  one  and  one-half  hOBrs ;  uid  as,  accord- 
ing to  the  period  of  incubation,  it  requires  about  eight  times  as  Ituig  to 
double  their  number  in  the  body  of  the  bird,  we  fa  ave  some  datfli — tiiou^ 
very  insafadent,  it  i»  true — for  caloolating  what  occurs  in  such  experi- 
ments. 

If  we  assame  the  ^ects  of  the  poison  peniist  for  three  boars,  snd 
owing  to  the  small  quantity  introduced  it  would  not  be  longer  than  this, 
the  multiphcation  of  the  bacteria  inserted  with  the  poison  mnst  be  abont 
as  rapid  as  in  the  cultivations  to  obtain  the  advantage-of  existing  in 
tjitee  times'the  numbers  of  the  others  at  the  time  when  the  iioison  baa 
all  been  absorbed.  In  other  words,  it  is-plain  that  introducing  this  con- 
centrated poison  with  the  dilution  of  1  to  10,000  could  not  have  a  greats 
effect  than  trebling  the  strength  of  the  virus  at  the  start;  that  is,  mak- 
ing it  equal  to  a  dilution  of  1  to  3,000  in  salt  solution,  which  we  toiow  a 
considerable  proportion  of  birds  are  perfectly  able  to  resist. 

The  concentration  of  the  chemical  products  ititrodnced  with  the  bac- 
teria is,  therefore,  of  much  less  consequence  than  the  number  of  tin 
parasites,  for  tlie  latter  are  producing  this  poison  continually,  while 
that  which  gains  entrance  witli  them  is  soon  absorbed.  If  a  lai^  nnm- 
ber  of  bacteria  are  place<l  in  the  tissues  their  products  at  once  over- 
whelm the  animal  cells  neaiTst  to  them,  allowiug  their  multiplication  to 
continue  with  considerable  riipidiry,  nud  before  the  system  has  time  to 
become  inured  to  these  products  they  have  advanced  step  by  step  tfU 
the  whole  body  is  invaded,  and  the  nai-cotio  is  produced  in  such  vast 
quantities  that  a  recovery  becomes  next  to  impossible.  On  the  other 
hand,  when  but  a  few  bacteria  find  their  way  into  the  tissues,  the  poison 
produced  at  first  ia  only  suflicient  to  lower  the  vitality  without  entirely 
arresting  the  functions  of  the  cells;  the  bactcna  increase  in  immber  bat 
slowly,  and  the  poison  being  continually  absorbed  the  cells  of  the  whole 
body  become  gradually  inui-ed  to  it;  the  quantity  produced  increftMS 
so  slowly  that  the  advantage  is  with  the  animal  cells,  and  before  the 
bacteria  have  advanced  beyond  the  locality  where  planted  tlie  bird  has 
acquired  an  immunity,  and  the  piirosite  is  destroyed  for  want  of  fiM 
oxygen. 
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TcHissainL  Bt  flnt,  and  others  since,  have  concladed  that  a  BinaU 
amoDnt  of  the  chemical  prodaots  formed  Anring  the  multiplication  of  pa- 
thojfenic  bacteria,  if  introduced  into  the  system  of  a  susceptible  animal, 
would  giant  immunity  from  that  particular  disease  in  the  future.  The 
amount  supposed  to  be  required  was  only  one  or  two  drachms  of  a  cnl- 
tivation  liquid,  or  of  the  virulent  liquids  of  the  sick  or  dead  body,  and 
this  was  to  be  previously  devitalized  by  heating  to  a  sufficient  degree  to 
destroy  the  viriilent  germs,  or  by  mixing  with  disinfectants  that  would 
insure  the  same  result. 

In  my  last  report  I  detailed  ei^ht  experiments  in  which  thirty-fonr 
fowls  were  used,  and  from  which  I  concluded  that  the  devitalized  vims, 
to  the  amount  of  two  and  one-half  cubic  centimeters  (h&lf  a  drachm), 
might  be  injected  hypodermically  into  birds  weighing  not  over  two 

Siimds  without  producing  any  immunity  from  the  effects  of  subsaqneot 
Dcolations.  This  amonnt  is  relatively  very  much  larger  than  that 
recommended  by  the  other  observers  referred  to  for  producing  immnnitiy 
in  animals  weighing  from  fitly  to  two  hundred  pounds.  Toassaint's 
later  experiments,  as  well  as  those  of  Pasteur,  made  to  t«st  the  question, 
have  demonstrated  that  the  immunity  in  such  cases  was  due  to  a  mild 
attack  of  the  disease  which  resulted  as  a  consequence  of  some  of  the 
bacteria  escaping:  destruction  by  the  beating  process,  and  that  it  was  in 
no  sense  the  effect  of  the  small  qaantity  of  chemical  products  injected. 

There  is  good  reason  to  believe,  however,  though  we  have  no  direct 
experimental  evidence  of  the  fact,  that  the  immunity  from  contagions 
iliseafles  is  really  due  to  the  effects  of  these  chemical  products,  but  evi- 
dently in  mnch  larger  doses  than  has  been  supposed,  and  sustained  for 
a  cfHisiderabte  time.  When  a  fowl  has  an  attack  of  cholera  it  is  gen- 
erally one  or  two  weeks  before  the  signs  of  recovery  are  at  all  plain. 
Now,  if  we  consider  that  the  virulent  liquids  in  the  bird's  body  repre- 
sent one-half  its  weight,  it  is  plaiu  that  it  is  continually  underthe  influ- 
ence of  an  amount  of  the  chemical  products  contained  in  one  to  two 
pints  of  cultivation  or  other  virulent  liquids.  But  since  the  effects  of 
the  poison  contained  in  one  pint  of  cultivation  liquid  are  only  sufficient 
to  keep  up  its  peculiar  manifestations  for  about  twelve  hours,  when  this 
has  been  injected  into  the  tissues  of  a  healthy  bird,  we  may  conclude 
that  during  the  course  of  the  disease  tiie  biid  must  be  subjected  every 
twenty-four  hours  to  at  least  the  amount  of  poison  contained  in  a  quart 
of  virulent  cultivation  liquid.  In  ten  days  this  would  reach  the  equiva- 
lent of  two  and  oue- half  gallons  of  virulent  liquid. 

In  the  case  of  vaccinations  with  diluted  virus,  since  the  multiplication 
of  the  bacteria  is  confined  to  the  locality  where  introduced,  the  amount 
ofch^nical  products  developed  must  be  very  much  less.  The  repro- 
duction probably  occurs  in  the  lymph  spaces,  but,  as  the  liquid  is  being 
continof^y  i-emoved  aud  fresh  supplied  iu  its  place,  there  is  no  data  for 
estimating  the  quantity  acted  upon  iu  the  course  of  a  day.  To  produce 
eoaiplet«  immunity  this  muItipUcation  goes  on  for  from  two  to  three 
weeks,  or  even  longer,  and  therefore  the  quantity  of  chemical  products 
poured  into  the  circulation  during  tlie  whole  time  mnst  be  very  con- 
siderable. In  some  cases,  however,  when  the  bacteria  have  reached 
the  general  circulation  within  alM>ut  a  week'  after  the  local  lesion  became 
apparent,  the  disease  assumed  a  mikl  form  from  the  beginning  and  lasted 
but  a  few  days,  so  that  a  considerable  degree  of  immunity  must  have 
been  produced  iu  this  time.    I  have  made  but  oue  experiment  on  this 
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I>oiut.wliicli,  80  iiu'  as  it  goes,  aopporta  the  view  that  a  large  amoant  of 
the  chemical  prodaete  must  be  required  to  prodnoe  any  immaiiity: 

Experitngnt  No,  64. — Tlie  two  bittU  on  whicli  oxperimenta  were  made  to  test  tlw 
effeou  of  the  extract  of  cultivatiou  liqnida,  pnpnred  by  nTdpomtloii  orer »  wattoylMtth, 
received  quantitiea  of  this  hypodannloaUj  *s  followi : 


DMe. 

thooiti«t 

Vo.1. 

N&!. 

OkOM'. 

0mm. 

tl 

Tho  qtiBtitity  of  Tims  repT««ented  by  the  extract  administered  to  thcM  blrda  vai, 
therefaie,  Tery  ooiuidermbls,  and  maji;  times  M  much  at  has  been  naod  for  the  Mme 
purpoaH  by  inTsatigators.  Did  this  produce  any  immonityj  If  inooalat«d  irith 
strung  vims  and  the  diseaiw  was  coutraoted,  the  qneation  would  not  bo  answered ;  we 
conld  only  oonclnde  that  complete  Inaasceptibilltv  had  not  been  acquired.  As  all 
the  other  biida  of  tliis  lot  had  developed  marked  local  iMions  when  looenlated  with 
virus  diluted  from  1  to  2,500  to  1  to  10,000,  It  woa  decided  to  inoculate  these  with  a  dilu- 
tion of  1  to  3,500.  If,  DOW,  they  had  aoqMred  complete  Immunity^  no  local  leaioo  wonld 
develop;  white  if  the  immunity  was  partial,  we  anould  see  a  leeion greater  or  leM,ac- 
coiding  to  citonmstances.    The  inoculation  was  mode  by  lancet  pancture  December  SI. 

December  US. — Both  have  plain  local  lealon,  though  not  very  marked.  The  one  that 
received  the  gnater  amonnt  of  the  extract  has  the  plainer  lesion,  while  the  other  has 
but  a  slight  swelling,  with  little  enlargement  of  the  blood -vewels. 

Dtcetitier  S9. — Local  leeion  very  plun  in  both ;  th era  are  also  general  aymptoms  of 
the  disease,  particularly  dullness,  loss  of  appetite,  and  yellow  urates. 

Deotmber  30. — Both  very  sick. 

Deetmber  31.— One  dead. 

JiMHary  2, — The  second  one  dies. 

It  ia  plain  that  the  extract  of  Tims  as  made  and  used  ia  this  case  did 
not  confer  the  least  immanity  £rom  the  disease.  It  would  be  prematnre 
to  condude  from  this  experiment,  however,  that  the  chemical  prodnctE 
ibrmed  by  the  bacteria  are  incapable  of  this  effect  It  is  evident  thfit 
volatile  lx>dies  may  have  escaped  during  the  oonoentration  at  so  high  a 
temperature,  or.  which  is  more  probable,  that  the  extract  should,  per- 
haps, be  administered  in  smaller  doses,  but  more  frequently  and  for  a 
greater  length  of  time, 

PART  IV.— INVESTIGATIONS  OF  SOUTHERN  CATTLE  FEVER 

Judging  ftom  the  knowledge  of  this  disease  heretofore  acquired,  its 
investigation  reqaires  not  only  the  ntmost  delicacy  io  the  methods  of  re- 
search, but  also  nnusual  care  to  avoid  errors  in  the  coDclnsions  reached. 
If  we  attempt  this  investigation  within  the  permanently- infected  difr 
trictj  we  soon  learn  that  the  cattle  here  have  acqtiired  a  certain  insns- 
ceptibility  to  the  aflection  which  destroys  their  nsefnlness  as  experi- 
mental animals ;  and  if,  to  obviate  this  di£Boulty,  we  bring  animals  for 
experimental  pnrjWHes  from  beyond  this  district,  we  know  that  most  of 
the  animals  thnsititrodaced  contract  the  disease  in  a  few  days  or  weeks 
Tritiioat  inoculation.     If  inoculation  experimenta  are  instituted  vitii 
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sach  cattle  the  condnsions  from  tfaem  moat  be  most  nssatiafaotory,  if 
not  abflolat^y  wort^ess ;  for  how  can  it  he  known  tliat  the  diseasej  if 
contracted  at  all,  is  not  spontaneoas,  or  dne  to  genns  introduced  with 
the  air,  food,  or  dnak  T 

Even  the  border  of  the  infected  district  is  not  free  from  tliese  olgec- 
tiooa.  The  roads  and  paetores  are  many  of  them  infected,  and  thongb 
a  iaiger  proportion  of  the  cattle  are  susceptible,  it  is  impossible  to  say 
vhich  have  been  exposed  to  the  contagion.  It  is  tme  a  locahty  may 
be  selected  outside  of  this  district,  bat  near  the  border  the  people  are 
already  alarmed  at  the  extension  of  the  malady  and  are  unwilling  to 
have  it  bronght  on  their  lands  for  any  reasonable  consideration;  and  at 
a  distance  it  is  found  impossible  to  transport  the  liquids  and  organs  of 
dead  animals,  in  the  hot  days  of  summer,  without  their  undergoing  de- 
composition—a change  which  Is  destractive  to  most  kinds  of  vimB. 

As  a  plan  of  operation  for  the  short  period  daring  which  the  disease 
occnrs,  it  was  determined  to  study  its  t^aracteristics  in  the  early  part 
of  the  season  at  Atlanta,  by  introducing  cattle  from  outside  of  the  in- 
fected region;  and  it  was  hoped  that  any  fungi  in  the  blood  or  organs 
might  be  discovered  either  by  direct  microscopicalobservationorbycal- 
tivation  exiierimenta.  As  the  season  advanced  the  stadies  were  to  be 
continued  along  the  border  line  of  the  district,  with  a  view  of  testing 
Buch  conclnsions  by  inoculation  as  were  reached  by  the  earlier  studies. 

While  at  Atlanta  I  learned  what  had  not  before  been  suspected,  that 
the  native  cattle  of  this  region  are  very  frequently  subject  to  attacks  of 
this  disease,  either  in  isolated  cases  or  in  very  considerable  nombers  at 
a  time.  It  seemed  to  me  that  such  attacks  were  mostly  confined  to  the 
lately  introduced  breeds,  as,  for  example,  the  Jerseys,  which  are  now  the 
favorite  cattle'  in  this  section ;  but  I  was  assured  by  the  cattle-raisers 
titat  the  native  mongrels  were  also  qnite  subject  to  it. 

And  here  I  desire  to  acknowledge  my  indebtedness  to  GommlBsioner 
Henderson,-  of  the  State  Agricultural  Department,  who  kindly  placed 
the  laboratory  and  everything  connected  with  it  at  my  disposal ;  also  to 
Colonel  Kewman  and  Dr.  Pratt,  of  the  same  department  for  much  in- 
fonnation  and  assistonce.  To  Judge  John  L.  Hopkins,  of  Atlanta,  I 
am  under  special  obhgations  for  his  willingness  and  evident  desire  to  as- 
sist tlie  work  at  all  times  with  his  extensivo  knowledge  and  valuable 
counsel. 

July  5  I  made  an  examination  of  a  Jersey  heifer  fourteen  months  old 
that  had  been  dead  but  three  or  foor  hours.  She  had  been  pnrged  with 
salts  early  in  the  disease,  the  impression  here  being  at  the  time  that  in 
all  cases  where  the  bowels  were  thoronghly  evacuated  and  kept  in  lax- 
ative condition  the  animals  would  recover.  This  concluBion  ia  due  to 
the  mildness  of  many  cases  of  the  disease  at  the  South,  and  has  little 
more  foundation  than  that  peach-leaf  tea,  calomel,or  other  drugs  very 
generally  used  are  specifics.  Though  not  specifics,  I  hasten  to  admit 
that  purgatives  are  qnite  generally  useful,  and  nndonbtedly  at  times 
save  cases  which  without  them  would  pix)ve  fatal. 

In  this  animal  the  digestive  organs  were  in  an  almost  normal  condi- 
tion; the  contents  of  the  manifolds  were  moist;  the  mucous  membrane 
of  the  fourth  stomach  but  slightly  reddened ;  the  duodenum  coutiuned 
considerable  bile,  but  the  organ  was  not  changed  from  itsitppearaucein 
health.  Theliver  was  enlarged  and  somewhat  softened;  the  gall-blad- 
der greatly  distended  with  thick  flocculent  bile ;  the  spleen  was  greaUy 
enlwged,  nearly  black  in  color,  and  on  section  proved  to  be  greatly  dis- 
integrated and  of  a  semi-fluid  consistence.  The  kidneys  were  in  places 
newly  black  and  evidently  enlarged ;  the  bladder  but  partially  dis- 
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tended,  with  urine  of  noimal  appearanoe,  thoagh  dnrtng  the  coarse  d 
sickness  the  nrine  had  been  red. 

At  this  time  my  own  apparataa  was  nnpacked,  and  with  thekind  p^- 
mission  of  Professor  Land  I  made  a  number  of  vacanm  tabes  in  his 
laboratory  for  this  occasion,  bat  owing  either  to  too  rapid  work  orto be- 
ing anacoostomed  to  the  apparatus,  most  of  the  tubes  did  not  prove  to 
be  vaonums,  and  but  a  few  ooo]  d  be  Ailed  satisfactorily.  Unfortonately 
these  few  were  either  cracked  or  broken  on  their  way  to  the  laboratoiy, 
six  miles  distant. 

The  next  day  the  oontente  of  the  moat  perfect  vacanm  tabes  wen 
oarefnlly  examined.  The  bile  contained  very  fine  spherical  grannies, 
single  or  nnited  by  twos,  also  a  few  rod  bacteria.  The  blf>od  &om  the 
portal  vein  contained  both  grannies  and  rod  bacteria.  The  blood  fiom 
the  heart  contained  only  the  granules,  which  stained  very  imperfectly, 
if  at  all,  with  aniline  violet.  These  granules,  while  they  had  the  gen- 
eral form  of  micrococci,  were  without  other  than  the  Bniwnian  move- 
ment, and  it  was  impossible  to  say  if  they  were  living  organisms  or 
dibrit  of  tisanes  or  blood  globules. 

Parts  of  the  liver  and  spleen  were  placed  in  alcohol  for  a  week  and 
then  cut  into  sections  and  stained  with  aniline  violet  or  htematozylon 
and  mounted  in  Canada  balsam.  These  were  then  careftilly  exammed 
with  both  the  water  immersion  and  homogeneous  immeraion  lenses 
(one-fifteenth  inch).  All  of  the  speoimens  showed  granules  similar  to 
those  seen  in  the  blood,  some  being  in  small  clusters,  but  none  stained 
very  deeply  with  either  agent. 

Other  pieces  of  these  glands  were  hardened  by  placing  for  two  weeks 
in  chromic  acid  and  alcohol,  after  which  very  thin  sections  could  be  cut 
withont  difficulty ;  the  appearance  of  the  sections  was  not  changed  1^ 
the  process,  however,  the  grannies  being  in  all  oases  present. 

The  20th  of  August  I  learned  that  a  Jeraeyoow  had  just  died  at  Kev- 
nan,  40  miles  from  Atlanta,  and  taking  the  first  train  I  was  able  tomake 
an  examination  and  fill  vacuum  tubes  with  tho  liquids  of  the  body  within 
abont  seventeen  hours  after  death.  At  this  time  there  wasnooflfe&siTB 
odor  or  other  evidence  of  decomposition.  Themnoons  membraneof  Qi6 
stomach  and  intestines  was  much  congested ;  the  -liver  somewhat  dis- 
colored, and  the  blood  imperfectly  coagulated.  The  bladder  was  greatiy 
distended  with  urine  of  abright-red  color.  The  most  remarkable  change, 
however,  was  intheapleen.  Thisorganwasof  adeep-blackcolor,gTeatly 
enlarged,  and  when  ^alight  out  was  made  into  it  most  of  the  contente 
escaped  in  the  form  of  a  thick,  black  liquid.  Blood  from  the  heart  and 
urine  from  the  bladder,  taken  in  vacuum  tubes  with  suitable  precau- 
tions, were  found  to  contaiu  several  varieties  of  bacteria,  and  were  con- 
sequently nseleas  aa  a  guide  to  determine  the  particular  organism,  if 
any,  which  is  present  in  this  disease.  Incipient  putrefaction  was  evi- 
dently in  progress  at  the  time  of  the  antopsy. 

These  were  the  otily  pottmorlem  examinations  that  I  had  an  oppor- 
tunity of  making  at  Atlanta.  My  main  reliance  for  fresh  materuti  to 
work  with  was  upon  three  head  of  cattle  shipped  from  Tennessee,  which 
arrived  June  25,  two  of  which  were  immediately  placed  upon  a  piEistnre, 
where  they  remained  until  the  first  of  Septemlwr  without  exhibiting 
any  sjmptoma  whatever  of  the  disease.  The  other  was  kept  stabled 
and  also  remitined  in  pcrlect  health.  Men  who  had  dealt  in  cattle  for 
years  assured  mo  that,  as  a  rule,  iJiose  brought  from  Tennessee  to  At- 
lanta in  Rumnier  would  sicken  iti  two  or  three  weeks,  and  tliat  the  ex- 
ceptious  were  rare  indeed.  It  is  possible  that  the  exceptional  cbsTScter 
of  the  season  had  something  to  do  with  the  healthfulness  of  these  csttle, 
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bat  it  has  been  Bopposed  that  Bnoh  very  hot  and  diy  sammera  were 
t&ose  in  which  the  disease  was  raoat  fatal. 

The  fiict  that  cattle  ma;  thuB  be  takea  to  parte  of  the  infected  diatriot 
and  kept  two  months  during  the  hot  sammer  weather,  aa  was  the  case 
with  these  cattle,  or  a  whole  year,  as  has  happened  in  other  inatanoes, 
indicates  that  tlie  germs  of  this  malady  may  not  be  so  universally  present 
as  has  been  supposed.  If  this  shonld  prove  trae  there  would  be  reason 
to  hi^>e  that  a  proper  system  of  disinfection,  oombined  with  plowing 
and  boming  pastures  that  are  infected,  might  prevent  it  among  new 
arrivals  or  eradicate  it  entirely. 

September  28  I  made  an  autopsy  of  a  cow  at  Hendersonville,  lH.  0., 
that  had  been  affected  four  days  witii  this  disease.  She  died  about  noon, 
and  was  examined  between  three  and  five  u'alock  in  the  afternoon. 
The  most  noticeable  lesions  were  as  follows:  The  &t  colored  yellow; 
the  blood  imperfectly  coagulated;  the  liver  enlarged  and  gall-bladder 
moch  distended;  the  spleen  enlarged  and  of  a  dark  cokir,  but  not  dis- 
organized; the  mucous  membrane  of  the  fourth  stomach,  near  the  p;(iorio 
extremity,  was  covered  with  erosions  and  much  congested;  the  dnode- 
nam  was  also  congested:  the  heart,  particalarly  a^nit  tJie  apex,  was 
studded  with  peteohise;  tue  bladder  was  distended  with  a  fluid  having 
about  the  appearance  of  venous  bloo<l ;  the  kidneys  were  engorged  and 
of  a  very  dark  hue.  The  manifolds,  which  many  suppose  to  be  oon- 
slantly  impacted  with  dry,  baid  food  in  this  disease,  were  here  perfectly 
normaL 

Vacuum  tabes  were  filled  fivtn  the  jugular  of  this  auknal  and  sealed 
with  perfect  success.  When  examined  mioroaoopically  this  blood  was 
remarkable  for  the  small  number  of  red  globules,  and  the  very  large 
number  of  fine  granules,  which  former  observers  have  had  little  besita- 
tion  in  prononnoing  to  be  microoooci.  Whether  this  was  their  natnre 
or  not  could  only  be  decided  by  cultivation  experiments  and  not  by 
direct  examinatioQ.  Accordingly  a  number  of  cultivation  tubes  were 
prepared  and  charged  with  infusion  of  beef,  filtered  to  perfect  trans- 
jianjncy,  and  neutralized  with  liquor  potassse.  These  were  carefully 
sterilized,  and  to  tJiree  was  added  small  portions  of  the  blood.  After 
forty-eight  hours  in  the  incubator  one  became  turbid,  and  on  examina- 
tion was  found  to  contain  rods  answering  to  the  description  of  the  Bo- 
ciUus  subiilia;  the  other  two  were  under  observation  for  several  weeks 
but  remained  transparent,  and  when  finally  examined  were  found  per- 
fectly free  from  organisms  of  ayy  kind.  TIic  conclusion  was  unavoidable 
that  the  grannies  seen  in  the  bluod  were  dSbrU  of  cells,  probably  of  the 
red  corpuscles,  and  that  if  tbo  disease  w»s  due  to  a  fungus  this  did 
not  exist  in  the  blood. 

The  inoculation  experiments  which  I  have  made  ivill  confirm  this  con- 
clusion, if  I  mistake  not,  and  will  also  throw  some  light  upon  the  natnre 
of  the  disease.  The  first  of  these  was  made  in  November,  1879.  The 
■  material,  blood  and  bile,  v<is  obtained  from  a  young  bull  slanghtei'ed 
(luring  the  progress  of  the  malady^  the  symptoms  being  very  plain  and 
the  hematuria  marked.  The  calf  inoculated  was  six  or  eight  mouths 
old,  and  could  by  no  possibility  ha\e  ever  been  previously  exposed  to 
the  virus.  The  blood  and  bile  were  preserved  ten  days  before  au  animal 
could  be  procured  to  inoculate,  but  were  still  without  unpleasant  odor; 
the  coagulum  of  the  blood  was  as  perfect  as  when  first  formed  and  the 
gltibuks  were  of  normal  api>earauce.  Kovember  7  this  calf  was  inocu- 
lated on  the  right  side  of  the  neck  with  bile  diluted  with  two  pEUts  of 
water  and  on  the  left  Hide  witli  blood  diluted  to  the  same  extent.  Two 
(lays  later  some  of  the  bile  and  a  few  drops  of  the  blood  were  given  with 
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tbe  food.  'So  resnlts  following,  twentty  drops  of  a  mixtare  of  tbe  blood 
and  bile  diluted  with  an  equal  volame  of  salt  solution,  weie  )q}eeted 
hypodennically  at  the  side  of  the  neck.  This  was  on  the  litii  of  Novem- 
ber and  was  followed  by  a  hard,  tender  swelling  and  some  stJffiiesB  of 
the  neck,  all  of  which  disappeared  wiHiin  a  day  or  two.  This  e»\t 
lemaJned  in  good  health  and  oert^nly  had  no  symptoms  of  Soathem 
fever.  Was  the  virus  of  the  blood  and  bile  in  this  case  destroyed  by 
long  keeping  T  Or  may  we  assume  that  the  virus,  if  any  exists,  does  not 
multiply  in  these  liquidst  Evidently  we  cannot  decide  such  important 
questions  from  such  an  experiment,  and  we  must  tarn  to  the  later  inoc- 
ulationa  for  more  light 

September  li,  1881, 1  learned  of  the  death  of  a  oow  from  this  disease, 
tliree  miles  At>m  Hendersonville,  K.  0.,  and  when  I  arrived  at  tiie  fium 
she  was  already  buried,  though  death  had  occurred  bat  three  or  four 
hours  before.  However,  we  opened  the  pit  and  I  filled  a  syringe  holding 
5  cabic  centimeters  with  blood  from  the  jngnlar,  and  injected  the  whole  at 
once  into  the  sabcataneons  tissue  of  the  neck  of  a  yearling  calf  wbidi 
bad  been  running  upon  the  same  range  ae  the  cow  that  had  just  died. 
This  calf  never  showed  the  leastsymptomof  Southemfever,  Here,agaiD, 
there  is  some  reason  for  doubt  as  to  the  interpretation  to  be  given  to 
onr  experiment.  The  calf  had  been  running  on  the  same  range  as  the 
cow,  and  was  probably  exposed  to  the  same  sources  of  infection — why 
had  it  escapedl  Was  it  in  a  degree  insusceptible,  as  happens  with  so 
many  fowls  inoculated  with  cholera  vims  T  Or  may  wecondnde  that  the 
blood  was  free  from  any  vimlent  principle  1 

September  29  the  following  six  animals  received  liquids,  which  it  was 
supposed  might  conttdn  the  vims  either  hypodennically  or  administered 
with  water  as  a  dreooh.  The  liquids  were  obtained  the  afternoon  of  the 
preceding  day  tnaa  the  cow,  tbe  lesions  of  which  haive  already  been 
ennmerated.  The  inoculations  were  made  between  9}  and  10^  a.  m.,  or 
within  twenty-two  hoars  after  tbe  death  of  the  cow : 

St.  1. — TeorUng  balL  Iuooiil»t«d  bj  liypodermio  Iqjection  of  5  cubia  oentimeten  of 
bloo<3  oantkiDiug  torapedpalp  of  spleeii. 

JVo.S. — B«dooir.  HypodeimioiqJeotioiiafSonblooeiitimetBn  of  blood,  wftliaenp«d 
pnlpof  q)leen;  klso  dienobed  with  a  mixtnn  of  blood,  iiiijie,Knd  bile. 

JVa.  3.— BUok  h«ifer.    HypodenniolQjMtioaof  Scubio  ceutimeteraof  bile. 

So.  4. — Thi««-jear-«ld  bnu.    Dienolied  vlth  one  oonce  of  urine. 

Jfo.  5. — Two-7ear-old  steer.    Drenphed  ^tb  one  oanoe  of  bile. 

lfc.6. — Spotted  oow.    Hypodeimio  injeotioiiof  5oDbio  oentiineten  of  urlD*. 

Tbe  liquids  were  in  all  cases  injected  under  the  skin  of  the  side  of  the 
neck. 

These  animals  were  at  such  a  distance  from  me  that  daily  examinft- 
IJona  were  impossible,  but  no  symptoms  of  importance  could  escape  the 
rotice  of  the  attendants,  who  were  familiar  with  the  appearance  of  cat 
tie  affected  with  this  disiease. 

Within  two  or  three  days  after  inocolation  a  hard  swelling  2  or  3  . 
inches  in  diameter  appeared  at  the  point  where  the  ii^jection  of  blood 
and  B^tlenic  pulp  was  made  in  So.  1,  and  also  where  the  bile  was  in- 
jected into  the  neck  of  Ko.  3.  So  otber  symptoms  were  noti(»d  natil 
October  13,  wben  the  red  cow  was  noticeably  dull,  with  emaciated  ap- 
pearance, drooping  head  taid  weakness,  and  unsteadiness  of  posterior 
parts.  A  critical  examination  was  then  made  of  all  with  the  following 
resnlts: 
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Xo.  3. — Hvd  s'^eUins  At  point  of  inoonlfttioo ;  otherwise  no  obuomtal  appeftiauoe. 
Tem[kmtiiTS  lOSJ". 

Xo.  4. — Appears  well.    Temperature  lOSi". 

^Vo.  5. — Appears  vreU.     TempecaturB  104°. 

Ao.  6. — Appears  well.    Temperittiire  ll>jj°. 

[Tltetranperatore  at  thi«esumlustioa  was  taken  between  S  luidSo'alooIcon  a  warm 
dav.    The  next  momlDi:;  the  temprTstnre  of  No.  1  was  mil"  and  of  No.  2  106}°.  ] 

October  17  tho  temperature  of  No.  1  was  lOS"  j  that  of  No.  2,  106°  j  of  No.  5,  IWJ'^ 
TheremaiDiog  animaGi  appeared  so  welltliat  their  teinperatare  was  not  taken. 

October  24  the  temperatnie  of  No.  1  was  102}° ;  of  No.  2, 104° ;  and  o^lio.  3, 1(U}°. 

The  COW  evidently  had  a  very  severe  attack  of  the  disease,  and  for  a 
time  it  Beemed  impossible  that  she  could  recover;  she  was  excessivoly 
emaciated  aud  scarcely  able  to  walk.  The  ball^  on  the  contrary,  was 
not  very  noticeably  aflected,  aad  had  it  not  been  for  the  high  temper- 
atnre  its  sickness  would  have  been  somewhat  donbtfal.  Thoremaiuder 
of  the  cattle  entirely  escaped  all  symptoms  of  the  disease. 

The  first  question  that  sugjtests  itself  ie,  why  were  only  two  out  of 
the'six  affected  when  all  received,  in  one  way  or  aaother,  some  of  the 
liquids  fi*offl  the  same  dead  aiiimalt  As  all  of  these  experimental  aui- 
mals  were  purchased  entirely  beyond  Ihe  infected  district,  and  as  ninety 
per  cent,  of  such  cattle  are  usually  susceptible  to  this  disease,  wecan 
only  oooclude  that  the  exemption  of  four  of  the  animals  was  due  to  their 
not  receiving  the  virus  of  the  disease.  In  other  words,  the  bile  aud 
mine  did  not  coutaiu  the  disease  germs. 

It  IB  unfortunate  that  the  animal,  which  I  intended  should  receive  a 
hypodermic  injection  of  pnre  blood,  escaped  from  the  Inclosure  before 
the  iuooulationB  were  made ;  but  since  the  urine  contains,  besides  the 
coloriDg  matters  of  the  blood,  more  or  less  perfect  red  corpuscles  as 
well,  I  think  we  may  conclude  that  if  the  blood  were  virulent  the  urine 
would  also  be.  As  the  animal  which  received  the  urine  by  the  digest- 
ive tract  and  also  the  one  that  had  an  hypodermic  injection  of  a  cou- 
Biderable  qnanttty  of  the  same  liquid  were  both  unaffected  by  it,  I  am 
incUned  to  accept  this  as  a  confirmation  of  my  previous  inoculation  and 
cultivation  experimente  with  blood,  and  to  conclude  that  this  liquid  is 
also  free  from  the  virulent  principle. 

The  spleen  being  the  organ  that  is  usually  most  affected,  it  is  not  snr- 
priiring  that  its  pulp  should  contain  the  vims ;  and  in  the  eases  where 
this  was  used  as  the  inoculating  material,  and  in  only  these,  was  the  af- 
fection transmitted.  These  experiments,  then,  appear,  to  throw  much 
light  upon  those  characters  of  the  disease  wiiich  are  so  peculiar  that  a 
celebratetl  English  veterinarian  is  reported  to  have  spoken  of  them  with 
nn  incredulous  tone,a8beingaromanceiD  pathology.  I  refer,  of  course, 
to  the  well-ascertained  facta  that  cattle  from  the  infected  districts,  though 
ill  the  best  of  health,  distribute  the  disease  germs  among  susceptible 
cattle  which  run  upon  (he  same  pastures,  while  the  really  sick  animals 
Ate  incapable  of  transmitting  the  disease  in  any  way. 

The  pastnres  in  the  infected  district  being  covered  with  immense  Dum- 
IwD  of  the  disease  germs,  it  is  not  to  be  wondered  at  that  the  digestive 
organs  of  cattle  pasturing  upon  them  should  become  vast  reservoirs  of 
mvb  germs  from  which  they  are  distributed  with  the  excrement.  These 
I'Uttle  are  insusceptible  to  the  (lisease,  and  consequently  the  germs  only 
iiiultiply  within  the  digestive  organs ;  aud  it  is  not  difficult  to  see  how 
fTieh  healthy  cattle  may,  for  a  number  of  weeks  after  removal  to  uniu- 
I'ected  districts,  continue  to  distribute  the  disease  germs  and  to  thus  de- 
£tn)y  all  susceptible  animals  on  the  same  pastures. 

The  multiphcation  of  the  contagious  germs,  now  generally  admitted 
to  occur  in  the  alimentary  tract  in  ca.ses  of  typhoid  fever,  human  and 
lowi  cholera,  is  sufficient  evidence  that  this  theory  has  notbiug  improb* 
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able  about  it;  iDdeed,  Itbiokitistheonly  theory  tbat  can  bear  a  careful 
consideration.  This  much  accepted,  the  first  part  of  our  my8ter>' disap- 
pears, aud  wo  can  see  very  well  how  the  healthy  soiitliet'n  cattle  may  be 
the  means  of  itifectiug  the  pastures  to  which  they  are  taken. 

But  if  the  disease  is  ooatract«d  from  the  pastures;  if  it  is  even  iu- 
oculable,  how  can  it  be  that  the  really  sick  animals  may  be  placed  upon 
the  same  i>a8tures  with  susceptible  well  ones  with  such  perfect  impunity 
that  ill  thoijaauds  of  iustances  but  one  or  two  cases  Lave  occurred  in 
which  the  ti'ansmissiou  in  this  manner  has  beeu  8usi)ected1  This  has 
certainly  beeu  heretofore  an  unfathomable  problem,  but  if  we  accept  the 
results  of  these  experiments  this  iwint  is  now  as  clear  as  the  other.  If 
the  m-ine  and  bile  are  free  from  the  disease  germs,  aud  particularly  if 
they  do  not  multiply  within  the  blood-vessels,  then  their  growth  must 
be  confined  to  the  lymphatics,  probably  almost  entirely  to  those  of  tlie 
liver  aud  spleen  and  the  large  glands  in  the  abdominal  cavitj-.  In  tbat 
case  there  is  no  way  in  which  they  coidd  leave  the  boJy  of  the  sick 
animal,  aud  trausmission  of  the  disease  by  ordinary  means  beconuM  im- 
possible. 

It  may  be  objected  to  this  view,  that  if  the  germs  multiply  in  the 
digestive  organs  of  veil  animals  thia  should  equally  occur  iu  the  i^ck 
ones,  and  thus  pastures  would  be  infected  by  the  one  as  readily  as  by 
the  other.  The  fact,  however,  that  sick  animals  usually  contract  tbe 
disease  on  pasturea  but  recently  infected  would  Indicate  that  a  mucli 
smallor  number  of  germs  would  be  ingested;  most  of  tliese,  perhapis 
wonld  find  their  way  into  the  lymphatics,  and  the  remainder  would  be 
iu  too  smaJl  number  to  make  headway  against  the  hosts  of  septic  bac- 
teria which  always  inhabit  these  organs.  This,  at  least,  would  be  in 
acooidanoe  with  what  is  known  of  the  life-history  of  many  kinds  of  such 
minnte  organisms. 

The  very  marked  changes  whioli  occur  in  the  blood  in  cases  of  Southern 
fever,  particularly  the  destruction  of  the  red  globules,  and  the  passage 
of  their  debris  and  dissolved  coloring  matter  into  the  urine,  might  a\so 
he  taken  as  weighing  against  my  conclusions,  and  to  indicate  that  the 
virus 'must  multiply  in  the  blood;  but  with  the  Uttle  knowledge  that  we 
have  of  the  manuer  In  whieh  these  phenomena  occur  such  an  objectiou 
can  hardly  stand  against  a  number  of  experiments  which  mutually  cod- 
firm  each  other. 

Dr.  Stilee,  of  the  Metropolitan  Board  of  Health,  concluded,  in  1368, 
that  these  changes  in  the  blood  and  the  hematuria  were  explicable  ou 
the  Buppositiou  that  bile  found  its  way  into  the  blood-stream  iu  conse- 
quenee  of  the  distended  condition  of  the  gall-bladder  and  biliary  radicles. 
This  is  certainly  a  vftry  plauuble  theory,  and  of  itself  does  awa>'  with 
the  objection.  My  own  late  oxperimeuts  with  fowl  cholera  show  that 
the  bacteria  of  this  disease  form  a  chemical  substance  which,  if  injected 
in  large  quantities,  produces  not  only  the  general  8>'mptoai8  of  the  dis- 
ease, but,  what  is  very  surprising,  the  marked  coloration  of  the  reus) 
excretion  as  it  occurs  in  this  malady.  Whether  the  3'eUow  coloration  of 
this  excretion  in  fowl  cholera  is  due  to  causes  similar  to  those  whicli 
produce  the  red  coloration  in  Southern  fever  is  more  than  our  jtreseuC 
knowledge  will  justify  us  in  saying,  but  that  there  is  a  certain  parallel 
in  the  two  phenomena  seems  very  probable. 

With  such  facts  before  us,  it  seems  to  me  I  have  hardly  gone  too  far 
in  accepting  the  results  of  the  few  experiments  I  have  made,  and  iu  cou- 
cluding  from  them  that  the  growth  of  the  virus  in  this  disease- is  confinei] 
to  tlie  lym[)hattcs,  aud  probably  to  those  of  the  large  internal  glands, 
from  which  thuir  distribution  eaunot  occur  in  any  onLinary  oases. 
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PAET  v.— PROGKB88  OP  THE  TEAR  IN  THE  PKEVEITTION 
OF  COHTAGIOTTS  DISEASES. 

PASTEtJK'S  METHOD  OP  TACCINATION. 

Hie  great  event  of  the  j-ear  is  undoubtedly  the  complete  siiccesB  of  M. 
Paeteni's  toetbod  of  vaccination  for  charbon,  a  discovery  which  followed 
natnndly  enoagh  from  his  investigation  of  the  modifications  which  occor 
in  coltlfttioDS  of  fowl-cholera  vims  from  five  to  eight  months  old,  bat 
the  importance  of  which  cannot  be  overestimated. 

Six  years  ago  the  esBential  natare  of  the  vims  in  the  different  con- 
tagioDB  diseases  woa  generally  considered  ns  cin  impenetrable  mystery, 
and  the  phenomena,  of  these  diseaBes  were  inexplicable  by  the  most 
infrenions  hypotheses.  The  investigaticns  of  Dr.  Koch,  published  in 
1878,  let  in  the  first  ray'of  light  by  demonstrating  the  identity  of  the 
BaciUvg  anthracis  with  the  contagion  of  this  disease,  and  they  satisfoo* 
torily  explained  to  the  scientific  mind  many  phenomena  in  regard  to 
that  particular  affection  which  had  before  bamed  the  closeint  students. 
These  discoveries  were  the  result  of  laboititory  worli ;  they  followed  from 
Btrictly  scientific  tbethods  of  research,  and  doubts  were  at  once  raised 
in  regard  to  their  valne.  Were  investigations  in  the  laboratory  with  mice 
of  any  value  to  the  practical  veterinarian  who  is  called  iii)on  to  fsce  the 
charbon  of  sheep  and  cattle  and  horses  in  the  open  fleldt 

We  had  been  so  often  baffled  in  our  attempts  to  prevent  and  cure  this 
terrible  affection  which  makes  such  havoc  in  the  Socks  and  herds  of 
the  world,  and  fh>m  which  man  himself  is  not  exempt,  that  our  impa^ 
tience  was  too  great,  and  we  looked  with  some  disdain  upon  explana- 
tions of  the  cause,  however  plausible  they  might  be,  when  they  were 
anaccompanied  by  a  tangible  remedy.  Disappointed  bo  often,  we  were 
only  to  be  satisfied  by  a  complete  revolution  in  onr  knowledge  of  this 
elaaa  of  diseases,  a  revolution  sufficient  to  bring  with  it  tlie  means  of 
satis&ctorily  controlling  them.  We  forgot  that  aiich  revolutions  require 
time.  ' 

In  a  Bcientiflc  investigation  it  is  neces-sarj-  to  have  well-grounded 
elementary  facts  from  which  to  work,  just  as  it  is  necessary  to  have  a 
substantial  foundation  upon  which  to  erect  a  large  building.  In  the 
latter  case  it  does  not  matter  so  much  whether  we  have  stone  or  brick, 
or  even  piles  driven  throogh  many  feet  of  water  and  mud,  if  they  are 
only  firm  at  last;  and  in  the  former  case  we  have  lenrned  that  the  ob- 
BCTvations  upon  mice,  rabbits,  and  Guinea  pigs  aflbrded  a  foundation 
as  valuable  as  those  upon  sheep  and  cattle.  In  die  beginning  of  such 
an  investigation,  when  every  step  of  the  way  must  be  groped  through 
the  most  profound  ignorance,  it  is  essential  to  use  for  exiierimcntal  pur- 
poses such  animals  as  are  cheap,  quickly  obtained,  and  easily  ])reser^'cd 
and  managed ;  and  when  the  great  principles  which  underlie  all  natural 
phenomena  are  once  revealed,  we  may  ])roceed  to  apply  our  discoveries 
with  a  minimum  of  expense  and  labor.  On  the  other  hand,  if  we  begiu 
with  the  most  diCGcnlt  part  of  our  work,  without  the  assistance  afibiiled 
bya  knowledge  of  elementary  principles,  the  chances  arc  that  we  will 
only  meet  wiUi  disappointment  and  failure,  as  have  so  many  who  have 
attempted  an  investigation  of  contagious  diseases,  but  have  been  too 
hnpadent  to  begin  at  the  foot  of  the  ladder  and  ascend  a  single  round 
at  ft  time. 

The  investigations  of  Koch  were,  therefore,  of  the  gi'catcst  imiwri- 
ance,  becanse  they  proved  the  disease  was  caused  by  a  parasitic  bac-  * 
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torinm  which  might  be  oaltiTated  in  suitable  ftpparatna  ontside  cf  the 
a&imal  body  without  losing  its  vimleut  prop^-ties.  Here  three  points 
were  eBtabllshed,  every  one  of  which  was  necessary  before  tiie  discovery 
of  Pasteur  could  be  made.  With  tliis  foundation  it  was  possible  to 
bring  out  the  life-liistory  of  the  parasite;  it  was  possible  to  learn  that 
at  a  certain  elevated  temperature  it  would  live  and  mtiltiply  without 
forming  spores;  it  was  possible  to  learu  that  if  maintained  at  this  temp- 
erature without  renewing  tlie  cultivation  liquid,  lor  a  certain  number 
of  days,  its  vigor  would  be  dimiuished  to  such  an  extent  that  it  could 
only  produce  a  mild  form  of  the  disease,  from  which  the  animal  woold 
recover  and  be  from  that  time  iususueptilile  to  the  most  infectious  vims. 
It  is  thus  that  one  fact  leads  to  another;  that  discoveries  of  the  greatest 
importance  are  ouly  made  possible  by  preceding  observations  that  at 
the  time  they  are  nin^le  may  be  considered  of  little  practical  value:  and 
it  is  by  the  scrupulous  care  with  which  the  genuine  scieutist  establishes 
every  observatioa,  and  the  unbiased  record  of  the  same,  that  the  great 
achievements  of  modern  science  arp  rendered  i>08sible. 

There  were  those  who  doubted  the  discoveries  of  Koch,  however,  as 
there  were  others  who  did  not  hesitate  to  discredit  those  of  F&steur; 
but  how  soon  was  their  work  to  be  nndicated,  and  what  a  glorious 
vindication ! 

The  flrst  public  experiment  was  made  by  Pasteur  at  Pouillyle-Fort, 
where  the  SooiiU  $  Agriculture  of  Melun  placed  at  his  disposition  68 
sheep,  2  goats,  and  10  head  of  cattle.  The  5th  of  May  24  of  the  sheep, 
1  goat,  and  6  cows  each  recelTed  a  hyjiodermic  injection  of  five  drops 
of  attenuated  chafbon  vims.  Twelve  days  later  the  same  animals  re- 
ceived a  second  inoculation  with  a  virus  also  attenuated  but  more  viru- 
lent than  the  first.  May  31  the  protective  efiiects  of  these  inoculations 
were  tested  by  inoculating  the  31  auimals  mentioned,  together  with  S4 
of  the  sheep  that  had  not  been  prepared  with  such  vaccinations^  the 
remainder  of  the  cattle  and  the  second  goat,  with  a  very  virulent  virus, 
prepared  from  spores  that  bad  been  preserved  in  M.  Pasteur's  laboratory 
for  nearly  four  years.  In  forty-eight  hours,  the  24  sheep  and  the  goat 
that  had  not  been  vacciuated  were  dead;  the  four  cattle  had  enormous 
swellings  at  the  point  of  inoctilatioD,  which,  in  one  case,  after  a  few  days, 
nearly  reached  to  the  ground.  The  vaccinated  animals  all  remained  iu 
the  most  perfect  health. 

There  were  still  some  doubters,  however;  the  virus  used  at  PouUlslt- 
Fort  was  a  cultivated  virus,  "  a  sort  of  laboratory  quintesaenoe,"  to  use 
the  words  of  M.  Bouley ;  fbr  the  majority  there  was  something  myste- 
rious about  it  which  made  the  experiment  in  a  certain  degree  unsatis- 
factory. The  deadly  properties  of  the  blood  of  charbou  victims  was 
well  koown.  Was  this  laboratory  virus  equally  energetic  T  Would  vsc- 
cinated  animals  resist  charbon  blood  as  they  resisted  the  cultivatsd 
virus  t  An  ofBcial  commission  was  appointed  at  Chartres  to  solve  thia 
question.  Twenty  vacouiatod  sheep  were  delivered  to  them.'and  the 
results  at  Chartres  were  similar  tothoao  at  PouUly-k-Fort — all  the  vac- 
cinated were  preserved,  while,  with  a  single  exception,  all  those  not 
vaccinated  were  destroyed. 

Vaccinations  on  a  large  scale  were  immediately  commenced.  From 
figures  brought  dowu  to  October  1,  it  appears  that  ICO  flocks,  compris- 
ing 58,900  animals,  have  been  operated  upon.  Of  these,  to  about  every 
thi-ee  vacciuated  two  were  left  unvaccinated  to  note  the  practical  effecta 
of  the  measure ;  tlie  exact  'unmber  vaccinated  was  33,576,  and  of  tlie 
niivii>^ciiiate<l,  lil,038.  Before  vaccination  the  loss&om  charbon  in  these 
•  Uocks  was  '2,i)S6  animals.    Uuriug  the  vaccination  and  until  the  effects 
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wen  eBtablisbed  tbe*  loss  was  260  bead  oat  of  the  33,57C) ;  and  dnrln;; 
the  same  period  tlie  loss  among  the  21,938  reached  366.  After  iLe 
effects  of  the  vnccin»tion8  were  complete  the  mortality  from  charbon  iu 
the  fonner  group  fell  to  five.  Among  the  nnvaccinated  gronp  the  mor- 
tality has  continaeii,  but  the  exact  flgnrea  were  not  .vet  ascertained.  In 
other  words,  the  disease  was  practically  extirpated  by  the  vaccinations.* 
When  a  great  discovery  is  made  it  is  not  nnnatnral  to  go  beyond  its 
first  benefits  and  ask  what  will  be  its  practical  value  when  siifllcient 
time  baa  elapsed  to  allow  of  its  general  applicationf  Perhaps  there  in 
DO  maa  better  able  to  jndge  of  this  than  M.  H.  Booley,  member  of  the 
Instifcote  of  France  and  of  the  Paris  Academy  of  Medicine,  as  well  as 
mq>eGtor-general  of  the  veterinary  schools  of  Franco — a  man  of  ago 
tmd  soond  judgment,  stAiiding  at  the  head  of  the  veterinary  profeaxioit 
of  the  world  by  reason  of  his  great  experience  and  remarkable  abilities. 
At  the  recent  annoal  reanion  of  the  five  academies  of  the  institute,  M. 
Booley  was  selected  by  the  Acndemy  of  Sciences  to  deliver  the  address 
from  ^at  body.     Speaking  on  this  snbject,  he  said : 

Tae,  this  great  mystery  of  contagion,  that  the  ■fforts  of  inVcstigntnra  in  the  timps 
prcoediag  ouni  reiualtied  powcrlexi  to  diflcover,  soienoe  hiu  Just  ileflnitoiy  revoaleil, 
and  haa  given  complete  satisfftotiou,  on  tlus  point,  in  that  which  ia  the  Bnprome  aspim- 
linnofmsn:  The  knowledge  of  canses. 

It  LI  from  this  great  fact,  the  discovory  of  the  r6I>of  the  inflnitoly  Hniall  of  the  in- 
viiible  world  in  the  (levelopment  of  coutaftioiis  dlneases,  or,  to  sjieak  mora  rigoroiialy, 
ill  a  certain  number  of  thone  diseaseH  fur  which  tho  demonatratiun  ia  complete— it  la 
from  this  great  fact  that  tliia  other  discoTery,  mnch  ereatcr  Btlll,  procfvede,  tliat  of  the 
transformation  under  the  direction  of  man  oftbeageiit  by  which  the.v  kill  into  an  agent 
tinly  protective,  ainoe  iln  influenoe,  now  beDsllaial,  hot  for  eflect,  liko  the  vocciue  of 
Jcoaer,  to  ini-est  theorganisni  wliicb  has  received  It  with  a  comptoti!  immunity  against 
the  attacks  of  the  fatatdiBuasn. 

This  ia  not  all,  and  here  we  t«t]ch  npon  tho  erent  dincovery  which  will  be  the  gloty 
of  rnedioine  in  tbia  CRntnryond  in  all  times;  uiianiiirrofoof  ooatagion  which  we  have 
got  bold  of,  which  we  have  been  able  torepmdnoe  by  tlw  ortidce  of  its  coLtivaticin  iu 
appropriate  liquids  and  in  nnliiniled  quautitiee,  and  always  with  its  fatal  activity, 
this  microbe  of  fatal  vimlenco,  it  ia  possible  by  causing  certain  determined  inflacncea 
to  act  Qponit— «r  which  the  experimenter  is  moateruod  that  be  directs  at  bin  will- 
it  ia  poaiible  to  deprive  it  of  the  exocas  of  its  energy  and  to  make  of  it,  after  having 
leaaened  its  power  in  the  necesnarr  degree,  no  longer  the  agent  of  death  bat  that  of 
preaervatloD ;  ia  a  word,  to  transforoi  it  into  vaocine.  And  when  jt  bas  eiperioticcd 
thia transformation  by  the  best  instituted  and  moat  Ingenionaly  conceived  of  artifices, 
it  ia  possible  to  make  it  tho  source  of  micoba  attenuated  like  itaelf,  and  with  which 
the  attennation  baa  become  a  epeciilc  character. 

And  tfaesti  varieties,  degenerated  from  their  original  power  and  become  benellcent 
even  by  their  feeblenega,  it  is  pnsaible  to  render  indetiuitely  productive,  to  seal  tho 
prodaoe  in  hermetlD  veasela,  which,  distributed  wherever  contagion  menaces,  may 
■erve  everywhere  by  Inocnlation  to  protect  the  susceptible  species  of  animals  from 
contracting  this  contagion. 

In  a  word,  by  the  command  of  science  the  micrvtt  which  produces  death  has  become  a 
T^eclne  preservine  Erom  its  attacks.  This  is  the  great  discovery!  Very  great,  in  fact; 
for  what  canses  its  ^eatncea  is  not  alone  the  reanlta  already  attained ;  it  is  also  the 
method  fram  which  it  proceotU,  which  ia  sasceptlble  of  being  generalized,  and  which, 
from  the  reanlta  already  obtained,  anthorizes  every  hope  in  its  fecnndity. 

To  whom  eomes  the  glory  f 

The  luatitnte  of  France  has  the  right  to  claim  it,  for  it  belongs  to  a  member  of  the 
Academy  of  Sciences.     Ilia  name  is  on  all  your  lips. 

I  hare  made  these  rinotations  from  the  oddrcss  of  the  representative 
of  the  French  Acaileiny  of  Science  to  show  what  is  thonght  of  this  dis- 
covery by  one  who  i»  competent  to  judge  it,  one  who  liaa  too  often  felt 
the  insnUiciency  of  nil  other  known  means  of  combating  contagions 
diseases,  and  one  who  htm  ntood  by  and  seen  the  astonishing  sncceas  of 
ttie  vacdnations  alreaity  n^feiTcd  to.  It  is  not  a  viiitory  for  scionco 
alone.    What  most  coiiNlitiiU>  irs  chief  importance  in  tho  view  of  the 
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f^cat  umas  of  mankind  is  its  great  practical  vala6;  it  at  once  secoreB 
the:  ]irot<>ctioii  of  tlie  flocks  and  liertla  against  a  terribly  fatal  disease, 
and  it  accompliBliea  this  at  an  insignificant  expense.  Even  more  than 
tills,  perhaps,  is  the  promise  which  it  gives  of  generalization,  for  who 
can  estimate  tlie  value  to  the  world  in  baman  lives  and  property  of  a 
method  by  which  each  virna  may  be  transformed  into  a  vaccine  and 
made  to  pi-otcct  people  aa  well  as  animala  from  those  deetruetive  plaf;n«8 
which  »o  frequently  cause  death  and  consternation  over  vast  sections  of 
the  worhl f 

To  France  belongs  the  glory  of  the  discovery.  And  the  eloquent 
words  of  M.  Itouloy  assure  us  that  this  honor  is  appreciated  in  Pnuioe. 
Although  patriotism  might  lead  us  to  desire  so  great  an  achievement 
for  America,  we  must  admit  that  the  country  which  gave  birth  to  veter- 
inary schools,  that  has  cherished  scieutifl*  men  and  encouraged  them  in 
their  researches  beyond  all  other  nations,  that  has  so  substantially  aided 
the  investigations  of  contagious  diseases,  deserves  to  have  this  glory  at- 
tached to  one  of  its  most  illustrious  and  most  persistent  investigators. 

THE  AUTHOR'S  METHOD  OP  VACCINATIOIT. 

In  America  we  have  not  been  entirely  idle,  tlianks  to  the  appropria- 
tions made  by  Congress  for  the  investigation  of  this  class  of  diseases. 
When  the  writer  commenced  his  experimental  studies,  but  little  more 
than  two  years  ago,  his  attention  nas  at  once  turned  to  the  develop- 
ment of  a  method  by  which  animals  might  be  rendered  insusceptible  to 
such  plagues.  At  that  time  the  injection  of  small  quantities  of  devi- 
talized vims  promised  to  be  most  successful,  judging  &om  the  pnb- 
lished  experiments  of  M,  Toussaint.  That  this  method  was  entirely  in- 
eSBoient,  however,  was  completely  demonstrated,  and  the  conclusions  of 
Toussaint  and  others  shown  to  depend  upon  wrong  interpretation  of  the 
facts  observed. 

My  attention,  however,  was  very  early  turned  to  the  effect  of  inocp- 
lations  made  with  diluted  vims,  and  as  eariyas  July,  1380,*  twoexi>en 
ments  were  made  which  indicated  that  this  might  be  an  effective  method. 
I  mention  this  claim  to  priority  becanse  it  was  not  until  April,  ISSl,  that 
M.  Chauveau's  communication  was  read  before  the  Academy  of  Science, 
in  which  a  single  successful  experiment  is  recordiMl  with  sheep  protected 
against  charboii  in  this  way^  and  a  second  case,  in  which  animals  were 
supposed  to  have  contracted  a  mild  form  of  "symptomatic  charbon"  for 
a  similar  reason,  thongh  tfae  experiment  was  accidental  and  the  expla-     ' 
nation  an  afterthought,  and  for  that  reason  not  carrying  the  couvictioii     I 
timt  it  would  had  it  been  desifrncd  to  test  an  hypotliesia.    These  esperi-     i 
meats  were  little  more  conclusive,  therefore,  than  my  own,  which  were     , 
made  some  nine  mouths  earlier;  aud  none  of  them  were  sufBcieuttowar-     I 
rant  the  adoption  of  so  important  a  theory.  I 

At  the  time  my  first  experiments  were  made  I  was  prevented  from  | 
following  them  up,  becanse  to  do  this  it  was  necessary  to  have  a  virus 
of  standard  strength,  and  this  could  only  be  obtaiuetl  by  arliflclalciiKi- 
vations.  Bnt  pure  cultivations  of  Wms  had  never  been  made  in  tliis 
country,  and  there  was  no  certainty  that  they  had  ever  succeeded  in 
the  hands  of  any  one  but  Fastenr.  A  simple  and  cheap  cultivatroii 
apparatus  that  could  be  multiplied  to  any  extent  must  be  invented,  jii'I 
in  time  this  was  accomplished ;  a  method  of  sturilisetng  tlio  cultivation 
liquid  at  a  temperatui-e  not  exceeding  212oF.  was  also  necessary,  suJ 
after  a  while  the  plan  of  iutermit  lont  boiling  was  decidetl  upon. 
Special  report  tio.  34,  p.  'M. 
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After  Tarioas  otber  delays,  this  line  of  ezperimeats  waa  reanmecl. 
The  cultivated  virus  proved  so  much  more  potent  than  the  animal  fluids 
itsr-d  in  the  tirst  experimente  that  a  considerable  number  of  exi)erimeat8 
were  neoessary  to  fumiah  au  iudioation  of  tlie  dilution  eufficieat  to  pro- 
tect nithonC  destroying  the  bird.  Again,  the  experiments  were"  inter- 
ruptetl  for  several  months  to  investigate  the  Soathem  cattle  fever,  and 
on  attempting  to  continue  them  the  preserved  vims  was  found  to  have 
(legeuerated.  and  no  longer  produced  fatal  attacks  of  the  disease  in  any 
strt'iigth.  It  is,  therefore,  only  at  the  final  revision  of  this  report  that  I 
am  able  to  offer  experiments  which  satisfactorily  demenstrate  that  fowl- 
fliolera  viros  sufficiently  diluted  produces,  instead  of  a  general  fever, 
bimply  an  iosigniflcaut  local  lesion,  ivith  no  fever,  loss  of  appetite,  or  other 
Higus  of  ill-health,  and  that  this  local  lesion  gives  an  immunity  superior 
to  that  obtained  by  a  single  inoculation  with  the  mitigated  vims. 

The  reason  of  this  exalted  immunity  is  very  plain ;  we  have  inoculated 
with  potent  virus,  vrhiiih  from  the  small  number  of  bacteria  introduced 
pves  the  system  a  chance  to  become  inured  to  the  prodncts  of  bacterial 
growth  before  these  organisms  are  sufficiently  uamerons  to  enter  the 
general  circulation.  The  bacteria  themselves  are  in  no  way  modified, 
bovever,  and  tbey  continue  their  multiplication  until  the  subject  is 
insusceptible  to  their  effects  and  they  are  destroyed.  But  being  the 
most  vigorous  of  the  vimlent  bacteria,  when  the  bird  is  insusceptible 
to  them,  it  is  insusceptible  to  the  most  potent  vims  in  the  qaautities 
osualty  absorbed. 

The  experiments  of  Chauveau,  taken  with  my  own,  indicate  that  this 
method  is  ca]>able  of  generalization  to  the  same  extent  as  that  discov- 
ered by  Paateur ;  while  the  ease  and  quickness  with  which  the  vaccine 
is  prepared,  the  certainty  of  effects,  the  economy  of  material,  and  the  , 
uiore  perfect  protection  are  points  which  would  appear  to  make  it  de- 
cidedly superior.  Wherever  the  cholera  of  fowls  is  raging  a  standard 
cultivation  may  be  made  and  the  vaccine  obtained  within  twenty-four 
liours;  a  single  drop  of  such  a  cultivation  wilt  vaccinate  ten,  twenty,  or 
even  forty  thousand  fowls,  and  within  three  weeks  from  the  commence- 
ment of  the  work  tlie  most  susceptible  of  our  fowls  are  iususce.ptihle  to 
inocnlations  with  the  strongest  virus.  And  this,  without  auy  sickness, 
or  even  the  local  necrosis,  which  Pasteur  de8crit>es  as  following  vacci* 
nations  with  his  attenuated  virus. 

Is  this,  then,  a  practical  means  of  preventing  fowl  cholera  I  Such  a 
qaestion  can  only  be  answered  by  an  estimate  of  the  cost  of  the  pro- 
cess. The  actual  time  required  for  the  vaccination  is  insignificant,  as 
it  need  not  be  more  than  half  a  minute  per  fowl ;  the  vaccine  is  of  even 
less  consequence — a  single  drop  of  an  inexpensive  liquid  being  more 
than  sufficient  for  all  the  fowls  iu  many  localities.  Tlie  possible  neces- 
sity of  a  second  inoculation  is  a  matter  of  greater  moment.  In  ortler  to 
make  the  vaccinations  perfectly  satie  a  virus  must  be  used  so  weak  that 
it  may  not  produce  the  local  lesion  in  a  certain  number  of  the  more  ju- 
I'luceptible  fowls.  This  is  owing  to  the  great  difference  in  the  susce))- 
tibility  of  birds,  since  what  will  kill  one  may  scarcely  affect  anotlier ;  it 
is  an  objection  that  will  hold  good  against  any  method  of  vaccination, 
since  the  cause  of  it  resides,  not  in  tlie  vaccine  ased,  but  in  the  birds  to 
be  operated  ui>on.  Hence  the  necessity  of  examining  the  fowls  in  about 
twelve  or  fourteen  days  after  vfttciuation  to  determine  if  the  local 
iesion  is  produced  in  all ;  if  there  are  auy  in  which  this  has  not  occurred, 
these  may  be  inoculated  with  a  stronger  virus.  After  the  local  lesion 
Las  aaheided,  which  occurs  in  about  three  weeks,  au  inoculation  may  be 
made  with  strong  vims  to  insure  the  completeness  of  the  immunity.    In 
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moBt  ctuses  tliis  will  be  vitliout  tlie  least  effect^  but  in  a  few  it  may  pro- 
duce a  second  local  lesion  or  er«n  a  sligb  t  diarrhon.  Tim  fowla  bare  nov 
acquired  an  immiiDity  from  tbis  contagion — an  inimnnity  tbat  in  tlic 
great  majority  of  cases  will  iiuver  desert  tlieni ;  no  matter  if  otliers  are 
dying  all  about  tbem  with  cholera ;  no  matter  if  the  food  is  soiled  nith 
virus,  these  birds  are  unaGTected  by  it. 

The  production  of  tbia  result  woukl  nnt  require  more  than  half  a 
(lay's  time  of  one  man  for  one  Uundrcd  fowls,  even  if  three  inoculations 
wore  made;  and  if  a  number  clubbed  together  to  obtain  the  virus  the 
cost  of  this  would  only  be  a  trifle.  One  c«nt  a  bini,  and  a  greater  part 
of  this  for  the  time  of  tliu  O[)er»tor,  would  trover  the  whole  exi>euGu. 
Could  we  expect  a  chenj'er  rcmeily  ! 

In  this  estimate  I  have  considered  that  lliv  farmers  would  buy  their 
vaccine  from  some  one  who  would  supply  it  of  a  standai'd  strength;  the 
cost  Rbould  not  bo  ^rcat  for,  say,  three  hermeticall.x'  healed  tubes ;  tb<> 
vaccinator  would  then  open  a  tube,  add  a  dnJp  to  the  proper  quantity 
of  thti  dilating  medium,  and  insert  a  drop  with  a  liinc<.'t  under  the  skin 
of  each  fowl — a  i)roce!>s  so  simple  that  a  child  of  ordinary  abilities 
could  perform  it. 

This  method  of  vaccination,  now  sntliciently  t«.sted  to  make  its  sac- 
cess  a  certainty,  and  necdiug  but  afew  more  exiicrlmouta  to  completely 
pexfect  it,  is  an  imjiortant  additiou  to  the  measures  for  disinfection 
which  were  enumerated  in  the  circuhir  leltor  of  l''ebrii!iry,  ISSl  (Special 
report  Ko,  34,  p.  ;fli).  Xlio  great  objeeUon  to  the  prevention  by  disin- 
fection was  the  necessity  for  disinfected  runs,  to  which  the  fowls  mnst 
be  couflne<l  in  all  oases  whore  tbe  aurrouudiug  grounds  are  infected. 
The  cost  of  these  yards  and  the  trouble  of  disinfecting,  together  with 
the  objections  to  conlining  fowls,  were  Huch  that  this  measure  has  not 
been  generally  adojitcd,  notwithstanding  its  great  utility  and  certainty 
of  results.  In  presentii^g  tbis  method  of  vaccination,  to  be  used  as  a 
substitute  for  the  dismtection,  I  have  great  hopes  that  the  chief  ob- 
stacles to  the  prevention  of  this  destructive  plague  are  removed. 

Can  the  method  of  transforming  virus  into  vaccine  by  dilution  be  ap- 
plied to  other  contagious  diseasesi  Uudoubtedly  to  those  which  are 
uon-recurrent,  for  an  regnrds  two  of  these  the  observations  of  Cfaanveaa 
already  referred  to  iudicute  that  tbe  same  principles  may  be  applied. 
When  we  succeed  in  getting  bold  of  the  organisms  which  cousdtate 
tbe  various  forms  of  contagio,  when  we  understand  the  life  history  of 
these,  and  can  cnltivato  them  in  purity  without  detriment  to  their  ac- 
tivity, there  can  l>e  uo  doubt  of  our  ability  to  transform  these  dangerous 
enemies  into  om-  most  tnisted  friends. 

For  the  purpose  of  measuring  the  exact  degree  of  susceptibility  or 
immunity  of  any  animal  or  breed,  the  dose  of  standard  virus  requirnl 
to  produce  a  certain  deli  nite  effect  is  a  most  valuable  and  perfect  method. 
We  have  here  a  reagent  more  delicate  than  many  of  those  upon  the 
chemists' sheUes.  This  test  is  frequently  of  the  greatest  value  iu  snch 
iuvestigations,  and  the  writer  takes  pleasure  in  oll'eriug  it  as  one  more 
cuiittibutiou  to  so  complicated  a  subject. 

MEDICAL  TREATMENT. 

In  reganl  to  tbe  treatment  of  animals  when  contagions  germs  have 
once  begun  to  multii)ly  in  their  bodies  we  have  little  to  offer.  Ourei- 
periments  with  various  disinfectants  in  large  doses  have  gIiowq  tliesf 
to  be  useless.  Thi>  luithor  has  hopes,  however,  that  when  his  theory  of 
immunity  iw  ju-opfily  workeil  out  we  shall  not  Iw  ko  powerless  in  llii^ 
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respect.  It  bas  always  appeared  to  littn  that  wbereas  certain  animals 
were  capable  of  completely  resiBting  these  coDtagia,  and  others  woald 
R'cover  unaided  Troin  their  attacksj  that  if  we  once  understood  how  to 
assist  the  natural  resistance  our  efforts  would  not  be  attended  with  snch 
(lisastrons  failnre. 

If  the  bacteria  require  for  tfaeir  multiplication  a  supply  of  free  oxy- 
feu  in  tbo  lymph  jrroater  than  is  normnlly  present,  tlicii  a  stimulant 
tLat  would  conuieract  the  effect  of  the  virnlent  narcotic  and  ronse  the 
'  auimal  cells  to  renewed  activity  would  seem  to  be  required.  Now,  re- 
cent esperitneiits  show  that  the  variety  of  food  taken  ba^  an  extraor- 
dinary inSuencu  on  the  development  of  charbon.  Not  only  are  berbivo- 
rous  animals  much  more  subject  to  infection  tban  carnivorous  ones,  but 
tbe  same  nuimal  which  is  insusceptible  when  fed  upon  ilesb  contracts 
the  disease  when  upon  a  vegetable  diet.  There  can  be  no  doubt  of  tbe 
stimulating  nature  of  a  Hesh  diet,  probably  on  account  of  tbe  large  pro- 
portion of  albuminoid  constituents  and  the  absence  of  starch  and  sugar. 
The  German  exi>erimeut  stations  liave  clearly  shown  that  tbe  carbby- 
ilrates  binder  the  destruction  of  tbe  albuminoids  in  tbe  animal  body, 
but  tbe  activity  of  tbo  hving  matter  of  the  body  must  be  measured,  to  a 
considerable  extent,  by  the  destruction  of  the  albuminoids,  and  lience 
we  may  eonelnde  that  tbo  carhhydrates  depress  that  activity.  Indeed, 
we  need  only  contrast  tbe  sluggishness  and  lack  of  force  and  vitality  of 
those  berbivora  which  feed  ni>ou  substances  rich  in  starch  with  the  car- 
Divora  to  be  satisfied  of  tbe  difference,  but  tbe  demonstration  may  bo 
iiiude  even  plainer  by  feeding  the  same  horse  ti])on  a  diet  with  a  nutri- 
tive ratio  of  1 :  12,  an<l  afterward  changing  this  so  that  tbe  ratio  shall 
be  1 : 4.  The  dill'erence  in  the  vigor  and  energy  in  tbe  two  cases  is  un- 
mistakable. 

It  is  evident  that  feeding  upon  a  ffesh  diet  adds  no  cont^titnent  t«  tlie 
Iwily  injnrioas  to  tbe  bacilli,  nor  does  it  remove  anytliiiis  necessary  to 
their  existence,  since  these  bacteria  flourish  ontside  of  the  body  in  infu- 
sions of  flesh.  The  effect,  then,  is  on  the  living  matter  of  the  animal 
body;  bat  how  coold  this  intlaence  the  development  of  bacteria  in  the 
comparatively  large  accnranlations  of  lymph  into  which  they  find  tlieir 
way,  except  by  causing  the  removal  or  preventing  the  accumulation  of 
something  necessary  to  their  mnltiplieatiou — something  which  is  imme- 
diately supplied  when  that  lymph  comes  in  contact  with  the  atmospheric 
airt  And  what  can  that  something  be  except  oxygen  T  Here  we  have 
•  an  unexpected  confirmation  of  tbe  theory  of  immunity  advanced  in  this 
report,  and  an  indication  of  tbe  valuable  results  which  may  be  derivtul 
from  it. 

The  resistance  shown  by  carnivora  cannot  be  due  to  the  rapid  absorp- 
tion of  tbe  oxygen  consequent  upon  tlie  destruction  of  the  albuminoids 
alone,  for  this  absorption  would  probably  be  produced  to  a  greater  ex- 
tent by  the  oxidation  of  the  carbbydrates  of  tbe  vegetable  food.  The 
amouDt  of  free  oxygen  in  the  lymph  must  therefore  be  dependent  rather 
upou  the  activity  of  tbe  liviug  cells  tban  upon  the  amonnt  necessary  to 
oxidize  the  nutritive  constituents  of  tbe  food. 

Dr.  Grawitz  has  observed  that  the  brain,  which  is  richly  supplied  with 
oxygen,  is  tbe  organ  most  resistant  to  bacterial  growth,  while  the  kid- 
ney, tbe  oxygen  requirement  of  which  is  small,  is  least  resistant.  Just 
what  role  he  ascribes  to  tbe  oxygen  supply  I  have  been  unable  to  deter- 
miue  from  the  published  statements  of  bis  views.  It  is  plain,  however, 
lliat  if  a  large  supply  of  oxygen  is  furnished  to  the  brain  the  activity  of 
tbe  cells  of  this  orgau  is  sufllcieut  to  keep  the  lympb^urroanding  them 
liractically  exhausted,  aud  to  my  mind  it  is  to  this  activity  of  the  cells 
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that  the  resifitance  of  this  organ  against  such  parasites  is  dne,  aod  not 
to  the  large  supply  of  oxygen.  Dr.  Chauveau's  experitnentH  by  the  in- 
travascular injeotion  of  large  quantities  of  cbarbon  virua  \nth  iiisnscep- 
tible  aheep  ail'ord  the  strongest  confirmation,  if  not  a  complete  demon- 
stration, of  this  view.  In  these  animals  tlie  only  tisane  \rbere  the 
parasites  conld  develop  was  not  the  kidney  or  liver,  but  the  pia  mater 
covering  the  brain.  Now  the  pia  mater  is  an  extremely  vascular  mem- 
brane, and  receives  practically  the  same  oxygen  supply  as  the  brain 
itself;  but  owing  to  the  nature  of  itsuonstitneut  elements  it  cannot  use  ' 
the  same  relative  quantity,  and  henoe  the  lymph,  in  its  spaces,  is  un- 
doubtedly richer  in  oxygen  than  that  in  any  otber  part  of  tbe  body. 
And  it  is  for  this  reason  that  when  the  bacillus  oan  develop  nowhere 
else  it  finds  here  a  favorable  locality ;  so  favorable,  indeed,  that  it  occa- 
sionally forms  spores.  Fortunately,  when  virus  gains  entrance  to  the 
insusceptible  organism  in  tbe  usuiil  way,  or  in  tbe  ordinary  quantity, 
the  bacteria  do  not  reaeh  this  locatioa  so  favorable  to  their  develop- 
ment. 

To  retam  now  to  theinfluenca  of  food,  it  baa  been  noticed  in  the  in- 
vestigation of  tbe  wool-sorters'  disease  (charbon)  in  England  that  in 
nearly  every  case  where  information  was  obtainable  the  devjelopment 
of  the  urgent  symptoms  quickly  followed  the  ingestion  of  an  unusual 
quantity  of  vegetable  food  iu  some  form  or  other ;  and  in  tlie  progress 
of  some  of  the  cases,  after  a  remission  of  tbe  symptoms,  a  relapse  seemed  . 
to  follow  the  eating  of  vegetable  food.  Information  also  comes  fh>m 
Constantinople  tliat  there,  where  the  external  form  of  the  disease  at 
least  ia  well  known,  the  eating  of  vegetables  and  fi'uit  during  the  pro- 
gress of  an  attack  is  regarde<l  as  specially  dangerous.  In  regard  to  epi- 
demic cholera,  the  theory  that  eating  more  or  less  crude  vegetables  and 
fhiits  was  a  chief  predisposing  cause  has  been  frequently  advanced.* 

All  these  observations  conlirm  tbe  view  that  if  our  treatment  of  these 
diseases  is  so  applied  as  to  assist  tbe  animal  cells  in  tboso  functions 
which  exorcise  an  injurious  influence  on  the  development  of  snch  para- 
sites tbe  results  of  tbe  treatment  will  be  very  apparent.  Those  ditiia- 
fectants  which  have  been  so  largely  used  in  such  cases,  like  carbolic, 
benzoic,  and  salicylic  acids  and  tbe  sulphites,  seem  rather  to  depress  tlie 
vigor  and  activity  of  tbe  animal  bioplasm  tban  to  stimulate  it;  tbey 
consequently  add  to  tbe  effects  of  tbe  narcotic  produced  by  the  virulent 
bacteria,  and  thus  assist  instead  of  hindering  the  development  of  tbe 
patbogenic  agent.  * 

When  these  points  come  to  be  better  understood  it  seems  very  prob- 
able that  a  large  supply  of  albuminoid  foo<l,  possibly  with  the  addition  of 
artificially-prepared  iteptoues,  and  certainly  with  such  stimalaots  as 
shall  prove  most  beneficial,  will  be  by  far  the  most  successful  treatment 

These  are  questiona  of  the  moat  supreme  importance,  and  deserve  an 
early  and  most  searching  investigation. 

In  this  section  of  my  reitort  1  have  only  aimed  to  notice  those  luldi- 
tioua  to  our  knowledge  which  seem  capable  of  generuUzation,  and  wbicli 
are  consequently  of  unusual  inqiortance.  Under  the  proi>er  headings 
will  be  found  those  studies  of  the  patbogenic  ba«terium  of  fowl  cholem 
and  its  poisonous  products,  of  the  distribution  of  the  vjnia,  and  its  dc- 
Btractiou  by  dinintectants,  whicb,  taken  with  my  former  rei>ort,  nialiiw 
this,  with  i>crha]>s  a  single  exception,  the  best  understood  of  tbecoula- 
gious  fevers.  Tbe  most  neglected  point  is  tbe  pathological  bi»tolo^y. 
because  of  tbe  time  wbich  it  would  require  aud  the  slight  promise  of 
practical  results.   * 

■  British  Medical  Journal,  1361,  p.  719. 
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Bat  little  more  than  two  years  ago,  when  ttie  wiiter  was  called  to 
tliJK  inrestiKatioo,  the  medical  jiroteHsion  was  still  in  the  greatest  ilunbt 
r«>^iinting  tbe  germ  theory  of  cliseuae ;  the  contagia  wei'e  coiiaitleretl 
uiixulved  and  insoluble  mysteries ;  the  methods  of  iuvestigatiou  ailupted 
v-Tf  crude  and  uuacientific  in  the  extreme,  and  tlie  reuults  in  most  cases 
were  far  from  carrying  conviction.  The  outlook  could  not  be  consid- 
(thI  as  euconraging  to  one  who  had  witnessed,  with  (lisappointment^ 
ttie  many  attempts  to  throw  light  upon  the  nature  of  contagious  dis- 
eases which  had  ended  in  failure,  or  in  which  the  results  were  not  very 
welt  established.  The  extreme  difficulty  of  obtaining  clear  demonstra- 
tiuus  had  been  only  too  often  illustrated,  and  it  wna  not  without  many 
miflj:J\ings  that  the  investigations  were  commenced. 

\Vjthout  an  equipped  pauiological  or  chemical  laboratory,  and  with- 
out the  delicate  and  useful  apparatus  which  have  assisted  Eurojiean  in- 
vestigators in  their  work,  and  with  only  a  microscope,  some  tiasks,  test- 
tubes,  glass  and  caoutchouc  tubing,  a  coal-oil  stove,  an  alcohol  lamp, 
au  iuocolatipg  lancet,  hypodermic  syringe,  and  case  of  dissecting  in- 
stniments  as  au  outfit,  the  work  was  begun.  Considerable  time  was 
devoted  to  isolating  and  determining  the  nature  of  the  pathogenic  agent 
in  ewtue  plague;  nearly  a  year  has  been  devoted  to  determining  the 
district  in  which  the  Southern  cattle  fever  occurs,  in  gathering  infortna- 
tioQ  In  regard  to  its  extension,  and  preliminary  investigations  of  its 
iiatnte,  which  are  not  yet  snlScieutly  advanced  to  produce  practical  re- 
sults. The  widespread  ravages  of  fowl  cholera  led  to  it^  early  and 
B.vKtematic  study.  At  that  time  it  was  not  known  to  be  identical  with  the 
disease  of  the  same  name  in  Europe ;  and,  indeed,  the  investigation  of 
it  has  brought  out  some  striking  differences. 

Starting  with  a  demonstration  of  its  contagious  nature,  the  investiga- 
tion has  gone  oa  step  by  step,  first  to  the  determiaation  of  the  virulent 
parts  of  the  dead  birds,  aud  the  virulence  of  the  excrements,  then  to 
the  absorption  of  the  vims  from  the  digestive  tract,  the  iioa-difFusi- 
bility  of  the  virus  iu  the  ain  the  danger  of  infected  habitatious,  the 
effect  of  natural  agencies  and  disinfectants  on  the  virus,  the  immunity 
graiitetl  by  a  fiiBt  attack,  the  natural  insusceptibility  ot  certain  fowls, 
tlie  inefficiency  of  devitalized  virus  as  a  preveutive,  the  symptoms,  poit- 
mortem  appearances  and  microscopical  peculiarities  of  the  blood,  the 
most  i)ractical  method  of  cultivating  the  virus,  the  demonstration  that 
this  was  essentially  a  peculiar  bacterium,  the  ease  with  which  the  dis- 
ease might  be  arrested  by  disinfecting  with  diluted  sulphuric  acid,  the 
method  of  measuring  the  van'lng  susceptibilities  of  lijwls,  the  edects 
or  the  narcotic  substance  produced  by  the  viruleut  bacteria,  the  insuffi- 
ciency of  disinfectants  in  the  internal  treatment  of  the  diseitse,  the  harm- 
lesiSuess  of  inoculation  with  extremely  dilated  virus,  the  immunity  thus 
granted,  and  preliminary  investigations  of  the  nature  of  this  immunity. 
Iu  these  luvestigationB  the  writer  recognized  the  worthlessuess  of  con- 
clusions made  Itom  experiments  on  a  single  bird  or  animal,  aud  has 
QBcd  two,  three,  and  four  in  the  greater  part  of  the  experiments,  while 
some  of  the  more  difflcult^uestions  have  required  thirty  or  forty  before 
a  definite  conclusion  could  be  reached.  The  most  of  the  conclneions  are 
consequently  demonstrated  wiUi  eoientific  accoracy,  aud  are  no  longer 
to  be  questioned. 

t^naidered  as  relating  only  to  a  single  disease,  the  importance  of  the 
resalts  attained  are  very  satisfactory,  out  their  uifluence  on  our  knowl- 
^go  of  contagia  in  general,  and  on  the  methods  of  preventing  their 
effects,  it  is  believed,  will  be  even  more  productive  of  good  results  iu 
tue  future.    In  conclusion,  the  writer  feels  that  something  has  beeu 
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done  to  justify  the  opioion  expresaed  in  his  first  report,  thatthescicDce 
of  the  nineteenth  centnry  is  able  to  grapple  with  the  most  complicated 
qnestiORS  connected  with  these  plagues.  With  the  means  for  the  work 
in  the  proper  hands,  and  the  necessary  time,  the  greater  put  of  these 
contagious  fevers  may  be  most  efiectually  controlled,  and  some  will  be- 
come as  surely  extinct  as  those  prehistoric  animals  asd  plants  which 
are  only  known  by  their  fossil  representatives. 

Beepectfolly  submitted. 

O.  E.  SALMON,  D.  V.  M. 

ASOEVUJJBj  N.  0.,  January  27, 1882. 


INVESTIGATION  OF  SWINE  PLAGUE. 


FOUBTH  KEPOET  OP  I>a  H.  J.  DETMEBS. 

Hon.  Gboeoe  B.  Loeing, 

Oomntwgtoner  of  Agrioultvre : 

Bib  :  I  have  the  honor  to  submit  the  following  report  on  the  con- 
clading  part  of  my  investigation  of  swine  plagne,  and  on  my  experi- 
ments and  their  results  in  regard  to  prophylacticB,  from  December,  1880, 
to  the  present  date.  The  investigation  and  experiments  during  that 
time  have  not  been  contiDuons,  but.  were  intermpted  la£t  winter  by 
other  work,  on  which  report  has  been  made. 

At  the  beginning  of  the  investigation  it  was  my  first  endeavor  to  as- 
certain the  nature  and  causes  of  swine  plague,  and  later  to  inquire  into 
the  meana  and  manner  of  its  propagation.  As  the  retiulte  have  been 
given  in  my  previous  reports  it  will  not  be  necessary  to  give  again  a 
detailed  acconnt.  Since  last  December  it  has  been  my  principal  aim, 
in  compliance  with  instructions  f^m  the  department,  to  devise,  if  pos- 
sible, sach  means  of  prevention  as  may  be  found  effective,  easy  of  ap- 
plication, aud  at  the  same  time  simple  enough  to  be  carried  oirt  and 
used  by  every  farmer,  for  only  such  means  of  prevention  can  be  of  prac- 
tical value,  especially  in  a  country  like  ours,  which  has  so  few  traine<l 
Teterinary  surgeons  as  to  make  it  impossible  for  a  large  majority  of 
stock-raisers  to  avail  themselves  of  their  services.  How  far  I  have  snc- 
ceeded  is  not  for  me  to  say;  the  facts  given  in  the  following  report  will 
show.  Of  course  my  work  has  not  been  wholly  restricted  to  finding 
and  testing  means  of  i»revention ;  on  the  contrary,  wherever  an  oppor- 
tunity was  offered,  farther  inquiry  was  made  into  the  nature  and  canses 
of  the  disease,  the  means  by  and  the  manner  in  which  it  is  commnui- 
oated,  and  esfiecially  into  the  agencies  and  conditions  which  inflnence 
and  control  the  great  differeneo  observable  in  the  malignancy  of  the 
morbid  process,  for  the  reason  that  no  reliable  nieiuis  of  prevention  can 
be  devised  nnless  the  disease  itself  is  well  understood.  But  as  the  re- 
sults of  this  part  of  my  work  merely  confirm  the  results  of  my  former 
investigatioDS,  it  will  not  be  necessary  to  give  the  details,  except  where 
my  latest  researches  complete  the  results  or  correct  slight  mistakes  of 
my  previous  work.  In  snch  an  investigation,  especially  if  reports  are 
made  before  the  whole  is  completed,  sUght  mistakes  are  unavoidable 
and  must  sometimes  be  committed  if  the  almost  nnsuxmountable  diffi- 
collies  encountered  are  taken  into  consideration. 
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In  regard  to  tbe  cause  or  the  infecLious  principle  of  Bwine  plagoe^  the 
microscopical  and  exooediiigly  ininate  swine-plague  Schizopfaytes  or 
Miiovbes,  numerous  ot>staclea  had  to  be  overcome  in  studying  and 
ascertaining  their  characteristics,  development  or  metamorphoses,  vi- 
tality, means,  and  mauuer  of  propagation,  and  mode  of  action.  I 
do  not  at  all  claim  that  our  kuowledge  iu  regard  to  them  is  by  any 
means  complete;  on  the  contrary  I  know  we  huve  only  jnst  begun  to 
get  an  idea  as  to  their  life  and  existence,  their  mode  of  development 
and  propagation,  their  means  of  action,  and  their  great  importance  in 
the  animal  economy.  I  flatter  myself  my  work  has  been  in  the  right 
direction  and  has  somewhat  advanced  oar  knowledge  of  pathogenic 
Schizophytes  or  Microbes,  which  I  hope  and  expect  will  be  vaatly  in- 
creased by  fiiture  research,  especially  if  onr  opticians  shonid  succeed 
in  improving  tbeir  objectives  and  other  apparatus  of  the  microscope  as 
raach  in  the  next  as  they  have  in  the  past  decade,  or  at  least  since  they 
introduced  objectives  with  large  apertures  and  homogeneous  inimer- 
sion. 

Still,  notwithstanding  our  knowledge  in  regard  to  swine-plagne  Schiz- 
opbytes  is  yet  in  its  infancy,  it  is  at  this  date  nearly  as  complete  as  that 
of  the  much  longer  known  "BaciUus  antliradaJ^  the  cause  of  anthrax:, 
first  discovered  by  Polleuder  and  Brauell  {cf.  Virchow,  Archiv  f.  path. 
AnaU  u.  Phjft.  u.  /.  Klin.,  iied.^  zi,  2)  nearly  a  qnurter  of  a  century  ago. 
As  to  the  main  object  of  my  investJgation  of  swine  plague,  i.  e.,  devis- 
ing practical  means  of  prevention,  a  good  deal  was  dictated  by  the  in- 
fectiousness of  the  disease  and  the  means  by  and  the  manner  in  which 
it  is  commanicated  to  healthy  animals.  Besides,  my  research  as  to 
prophylactics  has  not  been  one-sided  (several  indications  have  been  fol- 
lowed), but  as  it  wa^  my  aim  to  devise  a  prophylactic  treatment  which 
shall  be  both  practical  and  effective,  capable  of  being  applied  by  the 
average  farmer  who  has  neither  the  means  nor  inclination  to  study  pa- 
thology, those  prophylactics  which  are  merely  of  scientific  value,  or  not 
within  the  reach  of  the  farmer,  have  not  been  subjected  to  as  thorough 
a  test  as  those  which  can  be  easily  apphed  and  promise  folly  as  good 
if  not  better  results.  Of  course  it  would  have  becu  very  desirable  to 
subject  everything  promising  good  results  to  a  critical  test,  no  matter 
whether  merely  of  scientific  interest  or  of  real  practical  value,  because 
by  so  doing  our  knowledge  of  swine  plague  could  only  have  been  in- 
creased. But  during  lost  year  material  of  a  malignant  form  was  never 
very  abundant,  and  sometimes  could  not  be  found  when  wanted;  and 
to  experiment  with  a  comparatively  mild  type  of  the  disease,  not  apt  to 
have  iu  a  majority  of  cases  a  fatal  termination,  even  if  left  to  its  course, 
could  not  bo  of  mnch  benefit  in  any  direction.  At  any  I'ate  the  results 
of  such  experiments  could  not  bo  considered  as  reliable.  Consequently 
nearly  all  the  available  material  was  needed  for  those  experiments  by 
which  reenlts  of  really  practical  importance — benefiting  the  common 
farmer  and  hog-raiser — were  expected  to  be  obtained. 

Although  cases  of  #.piue  plague  were  never  entirely  wanting  and  could 
be  found  at  all  times  in  some  part  of  Illinois,  the  comparatively  very 
mild  type  prevailing  in  almost  every  section  where  it  made  its  appear- 
ance, and  the  consequent  scarcity  of  really  malignant  cases,  as  also 
the  uncommonly  slow  spreading  of  the  disease,  have  thrown  into  my 
way  a  great  many  obstacles  and  obUged  me  not  only  to  spend  and  to 
lose  much  time  in  search  of  reUable  material  for  experimentation,  but 
sometimes  also  to  interrupt  or  to  leave  incomplete  some  experiments  of 
which  interesting  results  were  expected.  Bf^sides,  a  great  deal  of  ma- 
terial found  was  not  available.    So,  for  instance,  quite  a  number  of  dis- 
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eased  hops  could  be  found  nearly  everj-  day  in  the  bands  of  dealem,  or 
in  the  stock -yards,  bnt  withoat  buying  a  whole  drove  or  car-load  no  dis- 
oased  animal  could  be  obtained,  as  the  removal  of-a  dead  animal  from 
the  stock-yards  is  prohibited  by  its  rples.  Questioning  the  dealers  in 
regard  to  the  whereabouts  of  the  disease,  or  the  places  from  which  dis- 
eased animals  had  come,  was  of  no  nse.  They  either  gave  evasive  an- 
swers, or  professed  to  be  ignorant,  aud  some  even  denied  the  existence 
of  the  disease  in  animals  about  ready  to  die.  On  my  several  visits  to 
the  stock-yanls  for  the  purpose  of  obtaining  material  I  never  failed  to 
SCO  more  Ihati  one  pen  containing  quite  a  number  of  diseased  animals, 
mostly  eIio:it(4,  sometimes  not  weighing  more  than  50  or  60  pounds,  bnt 
was  ue^'er  able  to  accomplie'h  my  object.  In  a  few  cases  I  succeeded  iu 
getting  infurmation  from  a  commissioner  as  to  the  places  where  swine 
plagne  was  eiisting  and  hogs  were  dying,  but  only  once  such  information 
proved  to  be  ausurate.  Whether  in  the  other  cases  my  informant  was 
misinformed  himself  or  whether  I  was  deceived  I  have  not  been  able 
to  learn.  So  it  happened  tliat  I  was  sometimes  obliged  to  go  great  dis- 
tances— to  southwestern  Iowa  and  to  central  Missouri — for  mateHaL 


Having  in  the  above  briefly  stated  the  leading  points  and  the  circum- 
stances wbieh  guided  me  in  my  luvesttgation,  and  in  some  instanocs 
restricted  my  researches,  it  may  be  in  place,  before  I  give  a  detailed  ac- 
count of  the  experiments  made  and  the  results  obtained,  to  submit  the   : 
facts  observed  and  the  conclnsions  arrived  at  by  inqnirln^  into  the    I 
agencies  and  conditions  which  caused  the  disease  to  be  of  a  much  milder 
type  and  slower  in  its  spreading  in  1880-'81  than  a  few  years  ago,  par- 
tionlarly  in  1878-'79,  when  it  iras  almost  everywhere  exceediu^y  fatal 
and  spread  with  great  rapidity.    The  scarcity  of  malignant  cases  ot 
swine  plague,  due  to  the  prevailing  mild  type,  though  very  unfavorable 
to  the  progress  of  my  experimente  in  one  way.  was  productive  of  some 
good ;  in  another  because  it  led  to  an  inquiry  into  the  causes  of  its  com- 
paradvc  mildness  and  slow  spreading,  and  the  results  by  showing  what 
means  are  emx)loyed  by  nature  to  mitigate  the  morbid  process  and  arrest 
the  spreading  of  the  plague,  aftd  vice  t>er«(i,  by  what  agencies  the  mor- 
bid process  becomes  malignant  nod  the  spreading  of  the  disease  rapid, 
necessarily  indicating,  to  a  certain  extent  at  least,  the  means  of  preven- 
tion whicji  must  be  used  by  man.    The  causes  of  the  greater  leniency  and    ; 
the  slower  spreading  of  swine  plague  are  several  in  number,  or  rather    | 
consist  in  a  combination  of  circimiatances,  of  which  one  or  another  may 
yet  have  escaped  observation  or  is  not  fully  known  as  to  the  extent  of 
its  influence.    The  causes  observed  may  be  divided  into  two  classes— one     [ 
consistiug  in  conditions  brought  about  by  natural  events  and  another 
one  due  to  human  interference. 

1.  The  natural  causet. — Their  influence  will  be  more  readily  understood 
if  a  few  facts  are  first  stated. 

1.  The  swine-plague  Schizophytes  or  Microbes,  in  their  development 
andj)ropftgfltion,  jwiss  through  certain  forms,  or  metamorphoses.  The 
moflPsimpleandcommonftinn,  thatofaspherical  micrococcus,  is  folloired 
by  that  of  a  zooglcBa  massorcoccoglia,  inwbichalnrgc  nnmber  of  micro- 
cocci are  kept  together  in  one  mass  by  being  imlwdded  in  an  apparently 
viscous  substance — tbeglla.  Whileyetin  this  glia  a  farther  development 
takes  place;  the  single  mlcrooocci  commence  to  grow — grow  endwisfr- 
and  become  double,  till  finally  the  glia  breaks  and  the  micrococci,  most 
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of  them  already  double,  become  free.  The  Intter,  however,  beep  on 
erowing  or  doubliDg  eudwitte  till  chainn  of  various  lengths  are  formed. 
These  latter  Boon  break  up  jiit«  shorter  ones,  or  joints,  and  finally,  at 
least  Kome  of  these  Joints  develop  a  latntiug  apore— are  changed  into  a 
beloba^iterimn — and  the  lusting  simre^,  it  seems,  produce  the  germs  of 
Dew  micrococci.  The  swine-plague  Seliizophytes  or  Microbes,  aUhough 
{Kwsessing  great  vitality,  being  iilinost  indestructible  by  either  high  or 
low  temperature  while  in  the  state  of  helobncterta  or  lasting  spores,  are 
easily  destroyed  when  in  the  form  of  double  micrococci  or  micrococcus 
cbiilns. 

'J.  My  former  experiments  have  shown  that  an  inoculation  of  a  healthy 
pigwiththeScbizophyteK,  contained  mostly  in  micrococcus  form,  inblood- 
«erum,  exndations,  nnd  other  morbid  products,  dli'ectty  from  the  body 
of  a  diseased  or  dead  hog,  is  mnch  more  apt  to  produce  a  fatal  type  of 
the  plague  than  an  inoculation  with  swine-plague  Sehizophytes  culti- 
vate in  an  innocent  fluid  foreign  to  the  organism  of  a  hog;  further, 
they  have  also  shown  that  an  inoculation  with  infectious  material — for 
insUtnce,  lung  exudation  containing  swine-plague  Sehizophytes  mostly 
in  fflidocoecus  form — taken  from  a  really  malignant  case,  but  especially 
if  taken  wbile  the  disease  was  at  its  height,  or  immediately  after  a  fatal 
termination,  is  more  apt  to  produce  a  severe  case  of  swine  i>liigue  than 
an  iuooulatiou  with  material  (lung  exudation)  taken  from  an  animal 
killed  while  yet  iu  the  first  stages  or  afl'ccted  with  a  comparatively  mild 
type  of  the  disease. 

3.  It  was  also  observed  that  frost  or  a  temperature  safBciently  low  to 
prevent  or  to  arrest  putrefaction  is  unfavorable  to  and  even  arrests  the 
development  and  propagation  of  the  swine-plague  germ,  and  keeps  it 
in  a  dormant  state  until,  if  continued  for  a  long  time,  it  destroys  its 
vitality,  or  at  any  rate  its  power  to  produce  mischief. 

Last  winter  was  a  severe  one;  the  cold  was  intense  and  lasting,  and 
the  snow,  at  least  here  in  the  west,  covered  the  ground  for  a  long  time 
and  to  a  considerable  depth.  This  interfered  with  the  development  of 
those  Scbizopbytea  outside  of  the  body  of  the  animal  which  were  not 
especially  protected  by  clinging  to  moist  and  jwrous  bodies,  such  as  are 
poor  conductors  of  heat,  and  at  the  same  time  admit  just  enough  air  to 
aopplythe  wants  of  the  Sehizophytes.  The  severe  winter,  therefore,  kept 
most  of  these  germs  outside  of  the  body  of  a  hog  iu  a  dormant  condi- 
tion, prevented  their  change  from  one  state  to  another,  and  impaired  in 
that  way  their  \itality  until  they  finally  became  destroyed.  It  also 
happened  that  when  cold  weather  set  iu  last  winter  most  of  the  exist- 
ing oases  of  swiue  plague  were  of  a  comparatively  mild  type,  or  much 
less  malignant  than  in  ]S7S~'70,  as  has  been  explained  in  my  former 
reports. 

Further,  at  tho  end  of  the  winter,  when  the  snow  melted,  a  large 
portion  of  the  whole  surface  of  the  land  became  submorgetl,  and  aJl 
the  streams,  big  and  little,  were  not  only  running  to  their  full  capacity 
but  were  overflowing  their  banks ;  therefore,  it  is  probable  that  most 
of  the  Sehizophytes  which  happened  to  be  yet  alive  on  the  snrfttce  of 
hog-yards,  pastures,  &c.,  were  w»ahcd  away  or  cai-ried  oil'  by  the  nu- 
merona  streamlets  into  creeks  and  rivers  before  they  could  undeigo  the 
changes  necessary  to  jiroduce  germs  and  luicrococei  able  to  ascend 
into  the  air  with  tlie  ntjueons  vnpors  and  to  come  down  again  with  the 
ram  or  daw.  When  the  high  water  subsided  several  pouring  rains 
occurred,  which  agiuu  flooded  the  hind  and  undouhteilly  washed  away 
a  good  many  of  the  germs  which  remained  on  higher  Innd,  and  which 
had  not  been  carried  off  by  the  inundations  caused  by  the  melting  of 
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the  snoT.  Besides,  the  spring  was  cold  and  backvard,  and  thas  nat- 
nral  causes  retarded  the  development  of  everything  organic,  and  ilie 
ScUizophytes  which  so  far  had  escaped  destruction  but  had  remaimtl 
io  a  dorwADt  state  for  a  long  time  could  not  have  been  expected  to 
malce  rapid  aud  vigorous  changes  from' one  state  to  another.  In  order 
to  develop  and  to  undergo  the  changes  necessary  to  propagation  tlicy 
not  only  ueed  a  certain  degree  of  warmth  and  moisture,  but  aliio  \i 
change  of  pabulum  and  probably  of  place  after  a  certain  cjcle  of  uiet- 
amorphoses  and  propagation  has  been  completed.  If  that  cycle  is  cum- 
l)Iet«d,  aud  new  pabulum  or  a  change  of  ])Iace  is  not  provided,  they 
become  sterile  aud  sink  iuto  a  dormaut  state,  aud  no  metamorphoses 
and  propagation  take  place. 

Acconling  to  my  observations  in  regard  to  swine-plagne  Scl)i/i>- 
phytea  outside  thebody  of  ahog,an  ocuasional  change  of  their  uutn<'!tt 
vehicle  (pabulum],  effected  by  a  temporary  rising  in  the  air  of  the  new 
germs,  and  may  be  the  micrococci,  not  only  essentially  promotes  fiirtlier 
development  and  propagation,  but  is  also  iu dispensable. .  Such  a  tem- 
porary rising  in  the  air  and  coming  down  again  vith  rain  and  devf, 
especially  with  the  latt«r,  which  in  many  cases  constitutes  the  uuly 
means  of  locomotion,  "was  almost  entirely  prevented  by  the  meteorolog- 
ical tonditions  just  mentioned.  The  continued  severe  frost  and  tlie 
covering  of  the  ground  with  deep  snow  eft'ectuaUy  prevented  an  e\-A]t- 
oralion  of  water  and  cousequen^y  a  rising  of  the  Schizophyt«  germs ; 
and  the  pouring  rains  aud  freshets  which  tbilowed  carrietl  oft'  most  of 
the  existing  Schizophytes  before  any  rising  into  the  air  could  take 
place.  Hence,  during  the  latter  part  of  last  spring,  most  of  the  coun- 
try, at  least  as  fiu*  as  this  State  (Illinois)  is  concerned,  hatl  become  dis- 
infected, and  if  it  had  not  been  for  certain  places  which  jirovided  favor- 
able conditions  and  afforded  protection  for  the  swine-plague  Schizo- 
pbytes,  we  might  have  got  rid  of  the  disease.  But  as  it  was,  many  hog 
lots  aodpastures  contained  old  straw-stacks,  &c.,  aud  much  of  the  timber- 
land  near  creeks  and  the  headwaters  of  the  rivers  was  full  of  underbrnsU 
and  of  old  vegetation,  which  afforded  admirable  protection  against  those 
meteorological  intluences  so  adverse  to  the  propagation  of  the  swine- 
plague  germs,  and,  as  a  great  deal  of  just  such  timbered  land  is  used 
as  hog  pastures  or  hog  ranges,  a  great  many  disease  germs  were  pre- 
served and  survived,  Uiough  in  most  places  in  a  somewhat  weakened 
or  dormant  condition.  Only  in  some  places — I  shall  have  occasion  to 
describe  a  few  of  them — the  Schizophytes  were  preserved,  it  seems,  in 
full  vigor,  and  in  them,  and  in  them  only  malignant  cases  of  swine 
plagae  could  be  found,  while  at  all  other  places  where  the  disease  made 
its  appearance  the  prevailing  type  was  a  rather  mild  one. 

After  the  pouring  raius  in  the  spring  ceased  almost  contiunoos  di? 
weather  set  in.  It  was  interrupted  only  by  a  few  light  rains  and  caused 
the  whole  season  to  be  exceedingly  droughty,  until  about  the  latteifpart 
of  September,  when  it  again  commencol  to  rain.  The  swine-plagae 
Schizophyt«s,  therefore,  which  survived  the  effect  of  frost  and  snow  in 
the  winter,  and  were  not  carried  off  by  the  pouring  rains  and  freshets 
in  the  spring,  in  many  cases  became  deprived  of  an  element  very  esseu- 
tial  to  tlieir  metamorphosis,  propagation,  and  existence— they  lacked  » 
Buflicieucy  of  moisture.  So  again  it  happened  that  tliose  still  exisdn^ 
outside  of  the  organism  of  a  diseased  hog  survived  only  in  such  places 
as  were  not  easily  deprived  of  moisture  by  the  continued  drought,  for 
instance,  in  old  straw-stacks  and  in  timber  containing  much  under- 
brush aud  old,  rank  vegetation.  At  any  rate  timber-lota,  pastures,  and 
bog-yards  containing  did  straw-stacks  constitated  the  very  places  in 
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The  iiccom[raD;iDg  oulliue  map  of  Uiis  region  shows  the  central  line 
divtdiag  the  crops,  bolli  of  wlieiit  and  com,  at  tbo  four  dououiiitil  datoK. 

The  moTement  of  thirty  years  was  through  7^  degrees  of  lougitudc. , 
It  has  not  been  equal,  more  than  half  of  the  stride  having  been  accom- 
plished in  the  first  t«n  years.  Nor  has  tho  march  been  without  rotro- 
gnwie,  as  the  line  of  equal  division  of  tlie  crop  was  carried  in  1877  fully 
a  tltird  of  a  degree  farther  than  in  1879,  when  the  Ohio  Valley  pro- 
duced 18O,O0O,00U  bushels  and  the  entire  Northwest  only  about  two- 
thirds  as  much  on  nearly  the  same  area.  It  ia  possible  that  the  move- 
ment may  at  some  future  day  tend  eastward  after  the  western  limit  is 
reached.  The  reeoding  eastward  in  1879  was  in  consequence  of  a 
higher  rate  of  yield  in  the  older  winter-wheat  States,  in  part  &om  bet- 
ter cultivation,  tile- draining,  and  wiser  management,  with  the  aid  of  a 
propitious  season^  The  following  statemout  illustrates  the  difference  in 
yield; 
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The  highest  rate  of  yield  in  the  northwest  fails  to  eqnal  the  lowest  in 
the  great  winter-wheat  States  east  of  the  Mississippi,  tt  is  feir  to  say 
that  the  difference  here  presented  is  greater  than  the  average  difference 
of  a  series  of  jeais,  yet  the  causes  producing  it  act  with  much  nniform- 
ity  and  certainty,  and  the  fact  enforces  an  important  loseoQ  in  wheat 
husbandry. 

Exportation. — The  exportation  of  wheat  assumed  increased  impor- 
tance dnrinf;  the  war  period  from  the  high  price  of  gold  (wheat  being 
sold  virtoally  for  gold],  and  from  the  necessity  for  something  in  the 
place  of  cotton  with  which  to  pay  for  neoessanly  heavy  imports. 
During  those  four  years  the  average  annual  shipments  ezceetled 
50,000,000  Inishels.  For  five  years  thereafter  the  annual  shipments 
averaged  but  20,000,000.  Then  a  new  impetus  was  given  to  the  trade, 
flist  from  increased  consumption  of  wheat  in  an  era  of  progress  and 
prosperity,  and  aftervruds,  when  a  oheok  came  to  the  genenU  prosperity 
of  the  great  nations  of  western  Europe,  several  nupropitious  seasons 
is  sucoessioD  caused  a  largely  increased  demand  on  our  supply,  whieb, 
fortunately,  was  ample  for  all  demands.  The  high  prices  which  re- 
sulted have  greatly  increased  the  acreage,  which  has  been  doubled 
in  fifteen  years.  Since  18Sd  the  ezi>ortaiion  hus  never  fallen  below 
fifty  millions,  except  in  1871-'72,  and  for  four  years  past  it  has  averu^ 
159,000,000  bushels  per  annum,  and  an  export  value  of  (187,000,000. 
The  foreign  shipments  of  five  years  have  equaled  the  volume  of  exiwrts 
of  sixteen  previous  crops. 
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OATS. 

This  crop  in  1681  was  an  exception,  the  only  cereal  not  eerionsly  im- 
paired by  tlte  Ticiasitndes  of  tbo  season.  It  was  not  a  large  crop,  and 
scarcely  a  medtnm  yield.  Tbe  average  was  24.7  buabela  per  acre,  the 
average  for  eleven  years  being  27.6  per  acre.  This  is  the  lowest  rate  for 
that  period,  with  the  exception  of  22  bushels  in  1871. '  The  range  was 
from  22  to  31.6  bushels. 

The  valae  was  also  higher  than  in  any  year  since  1870,  except  in  1874, 
when  it  was  52  cents.  In  1880,  when  the  yield  was  253  bushels,  slightJ  j 
under  an  average,  the  price  was  36  cents,  precisely  the  average  of  eleven 
years.  It  would  nave  been  somewhat  higher  but  for  the  extraordinary 
abundance  and  unusual  cheapness  of  com.  So  when  the  production  of 
maize  fell  off  600,000,000  bushels  in  1881,  the  value  of  oats  advanced 
ten  cents  per  bushel,  notwithstanding  tbe  yield  of  24.7  bushels,  in  con- 
sequence of  the  still  greater  advance  of  com,  these  grains  being  used  in 
terchangeably  for  feeding  certain  farm  animals. 

The  value  per  acre  for  this  series  of  years  is  found  to  be  about  110 
per  acre. 
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BABLBT. 

This  is  the  only  cereal  crop  of  whioh  a  supply  for  boniA  (xminmptiini 
la  not  produced  in  this  country.  While  the  aTerage  pzodaotlon  sinoe 
1870  has  beeu  3^,000,000  liushels,  the  importatioD  is  excess  of  erports 
boa  been  about  6,000,000.  Its  acreage  haa  increased  in  nearly  the  same 
ratio  as  the  area  of  vheat,  yet  tlie  supply  lags  behind  demand,  foiling 
to  keep  pace  with  tiie  increiise  of  the  beer  mann&etore.  The  crop  <n 
18S1  was  a  stnatl  one,  averaging  20.9  bnshels  per  acre,  about  the  same 
as  those  of  1S74  and  1875,  and  larger  than  that  of  1872 ;  others  of  the 
past  decade  ranging  upwards  to  24.5  bnshels.  The  influence  of  prioe 
OD  extension  of  area  is  well  exemplified  in  the  history  of  this  crop.  In 
1872  there  was  a  large  importation,  causing  some  reduction  in  price. 
The  next  year  there  was  no  enlargement  of  the  breadth  cnltivated,  and 
the  price  went  up  &om  73.9  cents  to  91.S.  In  1874,  the  year  fbl- 
lowing,  the  expansion  exceeded  two  hundred  thousand  acres,  prodadng 
no  increase  of  aggregate  product  in  that  year  of  loV  yield,«flo  that  the 

Slice  stood  at  92a,  and  a  further  enlargement  of  200,000  acres  fbllowed, 
ringing  the  price  down  to  81.3  cents,  which  stopped  the  Increase  <n 
area,  vhile  better  crops  and  larger  imports  ttUl  farther  reduced  the 
price.  The  redtiotion  of  4,000,0m>  last  year  sent  ap  the  prioe  agidn 
from  60.0  to  ^.3.    The  crop  statement  is  as  fbllows : 

A  noticeable  foot  in  the  local  distaribation  of  barley  cnltiratioQ  is 
the  large  proportion  in  three  dlatriots  widely  separated — Oalifinnia, 
Kew  York,  and  Minnesota— whloh  together  produced  23,000,000  of  the 
41,000,000  biuhels  grown  last  year,  and  26,000,000  of  the  44,000,000  in 
the  census  year.  In  Oalifomia  its  distribntioti  is  quit«  general — Ala- 
meda, Colusa,  Monterey,  San  Joaquin,  Banta  Olara,  ana  Sacramento 
beiog  the  counties  of  largest  production,  together  supplying  more  Qian 
6,000,000  of  the  12,000,000  bushelB  prodnoed  in  1879.  In  Kew  York, 
Ontuio,  QMUga,  Monroe,  Tatea,  Xiagaro,  and  Wayne,  in  the  wheat 
dlstriot  of  Western  Kew  York,  are  the  principal  factors  in  production, 
producing  nearly  half  the  crop  of  the  State.  In  WisoonsiiK  lEock, 
Waukesha,  Fond  du  Lac,  JefiEiwson,  Sheboygan,  Walworth.  Washing- 
ton, and  Milwaukee  yield  a  large  portion  of  ^e  crop.  In  California  it 
is  used  oonsiderabiy  for  feeding,  as  it  is  in  the  East  for  drinking  pur- 
poses.   Very  little  is  grown  in  the  South. 
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BTB. 

Tbis  crop  shared  in  the  disaster  that  overtook  Trheat  in  1S81,  and 
made  the  lowest  yield  in  ten  yearo.  Its  average  yield  is  greater  than 
that  of  wheat,  being  nearly  11  bnshels  for  a  period  of  yeaiB  thronghont 
the  countrj',  while  that  of  wheat  elightly  exceeds  12  bnshels.  Last 
year  the  eatimatod  average  was  11.6  bushels.  The  range  of  the  general 
average  la  about  i  bushels,  or  from  11.6  to  15.9  during  the  past  decade. 
I'eiinsylvania,  Illinois,  New  Tork,  Wisconsin,  and  Iowa  are  the  prioci- 
]ial  factors  in  the  supply  of  this  cereal,  producing  nearly  two-thirda. 
Id  the  South  its  real  prominence  fails  to  appear  in  the  census  reconl, 
as  it  is  far  more  used  there  for  pasturage  than  for  the  grain,  which  is 
maioly  used  for  seed.  The  following  table  is  compiled  Arom  the  records 
of  estimates  of  this  Departaient : 
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BUCKWHEAT. 

This  crop  has  a  restricted  range.  It  is  annnally  grown  to  the  extent 
of  about  12,000,000  bnshels,  of  which  two-thirds  are  produced  in  New 
York  and  Pennsylvania,  for  consumption  largely  as  breakfost-cakes  in 
the  great  citdeB  of  the  seaboard.  A  small  quantity,  however,  is  annu- 
ally reported  from  nearly  all  the  States.  In  the  Soutii  its  production  ia 
extremely  limited — restricted  to  a  few  experimental  patches.  Ite  acre- 
age has  nearly  doubled  in  ten  years.  The  crop  in  1881  was  the  smallest 
ever  reported — llA  bnshels  per  acre.  The  range  has  been  from  this 
figure  up  to  20  bushels.  The  comparison  of  estimates  of  eleven  years  is 
as  follows : 
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^QTer  Itoa  tbero  been  so  diBa«trotiB  a  BeasoD  for  potatoes  at  that  of 
18S1.  The  range  of  eetiniatod  yields  is  from  53.5  bushels  per  acre  in  that 
year  to  110^  in  1875.  The  average  for  the  period  is  placed  at  84.2  bosh- 
els;  BO  that  bat  half  a  fall  crop  was  gathered;  jd  some  States  scarcely  a 
third  of  a  crop,  while  a  few  had  two-thirds  of  a  full  yield.  The  price 
was,  of  couTBe,  higher  than  ever  before,  90.9  cents  per  bushel,  at  the 
date  of  retaras  of  prices  in  December,  and  higher  as  consumption  cx- 
hansted  the  partial  snpply.  The  lowest  price  during  the  period  was 
38,9  per  bushel,  in  1876,  the  average  for  eleven  years  56.1.  The  loss  of 
70,000,000  bushels  was  severely  felt,  and  could  not  be  made  good  by 
importatioQ.  Though  Irish  and  Scotch  potatoes  were  sold  in  every 
market  east  and  westj  and  the  trade  aotmowledged  to  have  attained 
extraordinary  proportions,  but  8,789,860  bushels  were  bronght  in  at  a 
cost  of  (4,660,120,  against  2,170,372  bushels  the  previons  year.  Six-sev- 
enths of  tJie  shortage  was  not  made  np,  and  there  was  a  similar  scarcit? 
of  root  crops  of  all  kinds. 
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The  grass  crop,  green  and  dry,  is  worth  more  than  any  other  in  tbi^ 
coantry.  The  bay  is  worth  &r  less  than  the  pastnrage  in  intrinsic  valne, 
and  yet  grass  depastured  produces  an  overwhelming  proportion  of  the 
growth  in  flesh  of  all  animals,  and  bears  an  important  part  in  the  fatten- 
ing or  furnishing  of  beeves.  The  iollowing  table  presents  the  annaal 
estimates  of  this  Department  of  the  product  and  value  of  the  hay  crop. 
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CHOP  ESTIMATES  FOR  188L 


TaiU  tXoteing  Iht  produal  of  eooh  prtMlpiiI  am  of  tki  mhtoI  5I«Im  lumei,  tlte  yf«M  Mr  4tr 
A*  total  ooTM^,  Ik*  astraf  ^itl  i»  toA  SktU,  andth4  valut  nftack  crap, /or  l661. 
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conld  scarcely  lio  induced  to  move ;  one  of  tlicni  mva  mtlicr  profnscly 
bleeding  from  tlio  noae,  a  symptom  only  observed  vrLcre  llie  diseacie  iti 
malignant.  Hr.  PosUethwaite  said  be  bad  used  some  carbolic  acid.  I 
have  my  donbts  about  it,  bat,  if  he  has,  it  has  not  been  nseil  regularly, 
or,  if  lifted  regularly,  has  probably  been  giveu  to  auinmln  about  ready  to 
liie.  I  again  emphatically  advised  strict  separation,  and  pointed  out  on 
tlie  premises  how  it  conld  be  done  with  comparatively  little  labor,  but 
still  it  required  some  labor,  some  fenee-niokiiig,  and  some  carrying  of 
nater.  Those  of  his  piga  which  crawl  through  the  defective  fence 
usually  make  their  lairnnder  a  large  old  coni-crib,  the  same  under  which 
last  year  a  groat  many  pigs  died.  It  is  in  precisely  the  same  couditiou 
as  a  year  ago. 

llr.  Schaefer  was  visited  next.  Ee,too,had  not  done  a  thing  by  way 
of  f<ei>aratton,  and  remarked  that  a  strict  separation  would  reqidre  too 
much  labor  and  too  much  fencing,  and  might  after  all  not  do  any  good. 
He  had  used  some  carbolic  acid,  but  as  his  pigs  were  at  liberty  to  go 
where  they  pleased,  and  were  not  at  all  obliged  to  drink  the  carbolized 
water,  it  is  -very  doubtful  whether  they  ever  got  much,  if  any.  They 
undoubtedly  took  the  most  of  their  water  for  drinking  from  the  numer- 
ous mud-puddles  a^id  hog-wallows  in  their  range,  and  may  even  have 
gciue  to  tiie  river.  Several  of  Mr.  Scliaefer's  animals  had  died,  and 
others  were  diseased.  Was  unable  to  determine  how  many  were  yet 
healthy  and  how  many  sick,  because  comparatively  few  could  be  found 
or  called  together,  for  their  range  is  extensive,  and  it  was  not  feeding 
time.  Urged  Mx.  Schaefer  once  more  to  separate  the  healthy  animals 
from  the  diseased  ones. 

ilS  Q^xt-  vi^il'  ^^  ^  ^^-  Wise's  place.  A  few  pigs  had  died,  but  only 
such  as  were  very  sick  and  already  past  recovery  at  my  first  visit.  All 
those  not  very  sick  at  the  time  of  my  first  visit,  fivo  days  ago.  or  m«r«ly 
infected,  were  doing  well.  My  directious  had  been  complied  with.  Made 
a  poit-mortem  examinatioa  of  a  yoong  pig  which  was  found  dead,  and 
tiaa  one  of  those  very  much  diseased  at  the  time  of  my  first  visit.  It 
bad  been  sick  a  long  time.  Its  dam,  too,  had  died  of  swine  plagoe. 
Death,  as  became  evident  by  the  poit-mortem  examination,  was  mneh 
more  the  result  of  exhaustion  than  the  direct  or  immediate  consequence 
of  the  morbid  process.  The  lungs  and  lymphatic  glands  presented  the 
usual  and  characteristic  morbid  changes ;  nothing  else  abnormal,  except 
the  heart  was  very  soft  and  fiabby,  the  capillaries  of  the  auricles  i^iectol, 
and  the  amount  of  blood  in  the  organism  reduced  to  a  minimum. 

At  Mr.  Wimmer's  place,  which  was  next  visited,  all  17  shoatfi,  sepa- 
rated and  under  treatment,  were  doing  exceedingly  well  and  gaining 
in  flesh.  A  few  others  left  in  the  woods  as  not  worth  saving,  and  had 
Dot  received  treatment,  were  dead. 

August  3. — Went  once  more  to  Mr.  Postlethwaite's,  for,  knowing  that 
the  disease  was  prevailing  in  his  herd  in  a  very  malignant  form,  I  was 
anxious  to  use  it  for  testing  my  prophylactic  treatment,  bat  my  efforts 
were  in  vainj  nothing  whatever  had  been  done,  the  pigs  were  running 
at  large  in  the  hog  pasture  in  the  timber,  in  the  yard,  under  the  old  corn- 
crib,  in  the  field,  and  even  on  the  public  bighway,  or  wherever  a  fence 
was  not  tight  enough  to  prevent  their  getting  through.  They  were  dy- 
ing rapidly;  15  had  died  in  two  days,  or  since  the  first  instant  With 
Ills  permission  I  killed  for  examination  a  small,  emaciated  pig,  about  5 
mouths  old,  which  was  in  the  last  stage  of  swine  plague  and  about  ready 
ii>  die.  Found  all  the  lymphatic  glands,  but  especially  those  of  the 
iin'senterium,  very  much  enlarged — some  of  the  mesenteric  glands  meas- 
uie  about  an  loch  in  their  transverse  diameter^  two-fifths  of  the  left  and 
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abont  fonr-flfths  of  the  right  lang  were  more  or  lens  hepatized^  tticlieimti- 
Eation  preseoting  all  possible  stages  from  mere  infiltratiouwith  yetflnid 
exudation  t«  gray  hepatization,  about  ready  to  decay.  Besides,  tbere 
was  considerable  exadation  in  the  chest  and  in  the  pericardium.  In  the 
abdominal  cavity  a  very  large  number  of  well -developed  ulcerous  tumors 
of  a  nearly  uniform  sise,  averaging  that  of  a  good -sized  pea,in  the  whole 
colon,  and  in  the  eaecuro,  but  more  nnmerons  and  closer  together  in  the 
former  than  in  the  latter  intestine.  All  were  coated  on  their  aurtace  by 
a  dirty,  yellowish-looking  detritus. 

Auffvst  6. — Went  to  Mr.  Wjmmei's,  Mr.  Bchaefer's,  and  Mr.  Wise'-s, 
and  passing  by  Mr.  Fostletbwaite's  place  I  called  in  and  found  that  notli- 
ing  bad  been  done,  except  he  had  shut  up  some  of  the  less  atfectM  ani- 
mals in  the  pen  which  a  few  days  ago  was  occupied  by  sick  animals 
which  had  all  died  there.  There  vere  yet  78  animals  alive  out  of  tbe 
original  126,  but  over  half  of  those  yet  alive  were  very  sick  and  will 
surely  die,  while  all  others,  with  the  possible  exception  of  one  single 
animal,  were  more  or  less  affected. 

At  Mr.  Schaefer's  the  same  state  of  affairs  prevailed.  He  had  not 
made  any  separation,  but  had  used  some  carbolic  acid  and  also  a  lot  of 
other  things,  such  as  sulphur,  lime-water,  &c.,  but  as  all  his  pigs  had 
access  to  numerous  hog- wallows,  aud  could  even  go  to  the  river,  it  i» 
more  than  doubtful  whether  they  ever  tasted  the  medicated  water  in  tlie 
troughs.  Mr.  Bchaefer's  pigs  had  commenced  to  die  very  fast.  Foond 
some  dead  ones  by  the  roadside  in  hog-wallows. 

At  Mr.  Wise's  place  things  looked  different  His  herd  was  separatal 
into  small  lots.  He  had  originally  5S  head  of  swine,  large  and  small 
When  the  treatment  was  commenced  30  of  these  65  animals  were  either 
dead  (25)  or  very  sick  (5).  In  all,  2S  of  these  30  (most  of  them  Binail 
pigs)  died  and  two  recovered.  The  rest,  25  animals,  did  not  show  plain 
symptoms  of  swine  plague  at  the  commeDcement  of  the  treatment ;  of 
these  only  one  animal  afterward  exhibited  well-developed  eymptoicii, 
bot  is  now  convalescent.  The  other  24  are  now,  Augost  6,  to  all  ap- 
pearances perfectly  healthy.  Twenty-seven  in  all  are  alive  and  dmog 
well. 

At  Mr.  Wimmei'a  place  the  17  shoats  which  were  separated  and  enb- 
jected  to  treatment,  Me  doing  well  and  improving. 

Auguat  15. — Mr.  Wimmer'B  17  shoats  are  gaining  in  flesh,  look  weD, 
and  may  be  considered  as  healthy  animals.  The  treatment  has  beeo 
disoontinned. 

At  Mr.  Foatlethwaite's  the  dying  continues.  T  met  Mr.  PosUethvaile 
in  Champaign  in  the  middle  of  September  and  learned  that  of  his  whole 
herd,  ori^ally  consisting  of  126  animals,  only  8  had  snrvirvd,  and  tbat 
tbe  remamder  are  diseased  and  may  yet  die. 

At  Mr.  Schaefbr's,  I  have  been  informed,  the  dying  has  ceased,  but 
how  many  in  all  have  died  and  how  many  have  sorvived  I  hare  doI 
been  able  to  leam.  Probably  a  separation  was  made  at  the  eleveittb 
hoar.  The  disease  in  his  herd,  as  also  in  Mr.  Wise's  and  Mr.  Wimmer's, 
was  of  the  same  malignant  type  as  in  Mr.  Fostlcthwaite'a  herd,  ami  hii 
pigs'wera,  on  an  average  of  abont  the  same  age,  or  perhaps  a  trifle 
olaex,  I  would  have  visited  Mr.  Bchaefer's  place  again,  bnt  the  ili^- 
tance  &om  Champaign  is  fully  20  miles,  and  there  was  hardly  any  pros- 
pect that  he  would  do  anything,  so  I  thought  it  was  not  worth  wliUe. 

Augugt  18,— Fonnd  an  infected  herd  of  swine,  suitable  for  testinj;  ia> 
prophylactic  treatment,  at  Squire  Reinfaardt's  place,  in  Crittenden  Toivu 
ship,  Jonrteen  miles  south  and  half  a  mile  east  of  Champaign),  or  iboal 
three  miles  woet  of  Postlethwaite's  place,  aod  nearly  the  same  distanw 
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from  tlie  IHmbarrag  Hirer.  Mr.  BeiDbardt/s  hwd  of  swine  ooiudsts  of 
ahutit  60  animate,  nioet  of  them  slioate,  and  some  of  them  old  bogs.  On 
uiy  aiTi  vul  i  fuuud  aLoiit  a  dozen  animalB  exbibiting  immiHtakable  BSM'p- 
toiiis  uf  awine  plngoe.  Two  bad  died  a  day  or  two  before.  As  at  the 
other  plav««,  1  advisetl  strict  separatioQ  and  carbotic-aeid  treatment 
Ihree  timud  a  day,  from  eight  to  ten  drops  for  every  100  pounds  of  live 
weight,  and  wasassured  that  my  advice  should  be  followed, 

A  ufftut  21. — Another  infect«d  herd  of  swine  was  found  at  the  fstna  of 
Mr.  Frederii^k  Geiger,  in  Mahomet  Township, eight  mileswestof  Oham- 
paigD  and  towai'd  the  Sangamon  Biver.  Arriving  there  I  found  a  herd 
uf  abont  VO  shoats  and  several  older  hogs  in  an  artificial  grove,  where 
they  could  ^t  no  water  except  what  was  drawn  from  a  well  ana  given 
them.  Mr.  Ueigor  bad  lost  three  animals  a  day  or  two  before,  and  12 
to  15  of  tbesboatB  showed  plain  aymptomeof  swine plagoe,  bat  noneof 
tbem,  with  the  exception,  perhaps,  of  one  animal,  was' in  an  advaaoed 
stage  of  tbediseaae.  MadethesamearrangemeotsasatMf.Beinhaiidtte 
ill  regard  to  treatment  A  separation  or  a  change  of  place  was  not  in- 
t<iiite<l  upon,  becaose  the  place,  an  artificial  grove  of  black* walnot  trees, 
contained  no  anderbrusb  or  old,  decaying  vegetation,  was  on  high  ana 
dry  groand,  and  otherwise  unobjectionable.  Further,  a  separation  was 
not  deemed  necessary  becaose  the  three  animals  which  died  had  been 
promptly  removed,  and  none  of  those  living,  with  the  exception,  per- 
haps, of  the  one  pig  mentioned,  was  very  serionsly  affected. 

Auguat  25. — Made  my  second  visit  at  Mr.  Beinhardt^s  place  and  found 
that  my  directions  bad  been  complied  with  as  far  as  ciroamstances  per- 
mittul.  The  separation,  it  ia  truo^  was  not  a  thoroagb  one,  as  only  one 
portion  of  the  herd,  composed  mainly  of  older  animals,  and  very  likely 
not  infected,  was  kept  in  a  separate  yard,  while  the  other  portion,  com- 
pose<t  of  shoats,  and  containing  diseased  and  apparently  healthy  ani- 
mals, was  kept  in  the  barnyard;  but  as  ontytwo  animals  haddied,  which 
lia<l  been  promptly  removed,  and  as  none  of  the  diseased  animals  were 
in  a  rer}'  advanced  stage  of  swine  plague,  and,  further,  as  no  better  or 
more  suitable  yard  or  place  destitute  of  water  was  available,no  serious 
objection  conl<l  be  made  to  this  arrangement,  notwithstanding  the 
baniyanl  was  undoubtedly  infected.  But  it  was  mostly  bare  ground, 
nod  therefore  no  great  danger  of  a  continued  influx  of  the  infectious 
priuciple  was  apprehended.  The  carbolic  acid  bad  been  faitbftilly  given 
audalltbo  animalswereshutoEf  from auy  water exceptwhat  was  pumped 
from  a  well  and  offered  them  in  troughs.  The  whole  henl  showed  im- 
provement ;  those  animals  which  showed  unmistAkabie  s^'mptoms  of  dis- 
eatte  at  tbe  time  of  my  first  visit  were  still  coughing  but  acting  more 
lively,  and  no  new  cases  hadoccurred.  Onlyoneof  theafi'ected  animals 
xboved  slight  pnmping  motjous  of  tbe  fiauks,  but  to  no  greater  extent 
tliiui  at  the  time  of  my  first  visit.  Mr.  Beiohardt  expected  to  lose 
uuarly  his  whole  herd,  and  ia  quite  enthusiastic  about  the  success  so  far 
achieved. 

Augiut  27. — At  Mr.  Geigei's  no  new  cases  bad  occurred,  and  those 
pigs  already  dis^^ed  showed  improvement.  Some  of  them  were  de- 
oiiledly  better  and  none  were  worse.  My  directions  bad  been  complied 
with. 

September  4. — Went  again  to  Mr.  Geigei's  place  and  found  all  his  pigs 
•loiiig  well ;  only  two  showed  symptoms  of  disease,  and  they  were  im- 
pmviug.  All  others  may  be  considered  well  pigs.  The  treatment  was 
faithfully  executed ;  eight  drops  of  carliolic  acid  for  every  100  pounds 
uf  tive  weight  were  given  three  times  a  day.  This  minimum  dose  was 
cutuideied  sofficieu^  as  Mr.  Geiger  has  a  patent  arrangement  for  wat«< 
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ing  bis  pigs,  which  pieventa  the  animEds  from  polluting  or  spilling  the 
water,  so  eTerything  that  waa  given  was  consumed.  No  loasee  oec^red 
after  the  treabaent  commenced. 

tkptember  6. — I  was  informed  of  some  cases  of  swine  plagne  in  Mfr- 
homet,  a  village  about  12  miles  west  of  Champaign,  on  the  Sangamon 
River ;  hot  when  I  went  there  I  foand  the  herd  iu  question  had  been 
disposed  of. 

September  S. — ^Went  again  to  Mr.  Beinhardt's  and  foond  all  his  pigs 
doing  well.  A  few  were  still  coaghing  a  little,  bat  they  appeared  to 
be  otherwise  all  right,  and  the  coagh  was  evidently  less  distreBsing 
thtui  it  had  been.  Only  one  pig,  the  one  which  showed  thumping  mo- 
tions of  the  flanks  on  Angnst  25,  was  yet  a  little  dumpish  and  still  a 
sick  pig.     The  carbolic-acid  treatment  had  been  continued  to  date. 

During  my  stay  in  Oqoawlca,  Henderaon  County,  in  the  tail  of  1379, 1 
made  a  number  of  successful  prophylactic  esperiments  with  sevend  in- 
fected and  diseased  herds  of  hogs  in  different  parts  of  that  ooanty. 
Afterwards  1  kept  up  correspondence  with  a  friend,  who  fh>m  time  to 
time  informed  me  of  what  was  going  on  in  regard  to  swine  plague,  and 
so  I  learned  that  several  farmers  in  Henderaou  County  had  adopted  my 
prophylactic  treatment  and  succeeded  in  every  instance  in  checking 
the  progress  and  the  spreading  of  the  disease.  I  therefore  oonsidocd 
it  worth  while  to  go  there  once  more  and  see  for  myselfl  Having  no 
important  cases  on  hand  nearer  home,  I  went  there  Angnst  31,  uid  ^• 
thoagh  at  that  time  I  was  not  able  to  nnd  any  infected  or  diseased  herds 
of  Bwine  the  favorable  reports  sent  me  by  my  friend  were  fully  om- 
firmed  ia  every  instance. 

September  21. — Although  swine  plagtie  occurred  this  year  only  in  eer- 
tain  localities  there  was  no  lack  of  material  in  Jaly  and  Angnst,  but 
on  some  of  the  infected  &rmB  its  progress  was  stopped  by  shipping  the 
whole  herd;  on  someit  had  died  out  for  want  of  material,  and  on  others 
its  development  was  checked  or  interrupted  by  my  measnres  of  preven- 
tion, besides  the  prevailing  drought  was  not  favorable  to  its  spread- 
ing, and' so  it  happened  thatin  September  all  my  searches  and  inqniriee 
for  recent  outbreaks  or  recently  infected  herds  weie  fmitleaa.  I  did 
not  know  where  to  find  new  material  for  further  ex^ieriments,  and  finally 
went  to  Squire  Eeinhardtfs,  in  Crittenden  Township,  who  knows  every- 
body in  bis  neighborhood,  for  information,  thinking  that  in  Orittenden 
Township,  especially  in  the  vicinity  of  the  Embanus  Biver,  new  wit- 
breaks  might  have  occarred.  In  his  own  herd  the  treatment  had  been 
discontinaed  for  some  time,  and  no  losses  had  occurred,  bat  I  found 
that  he  had  recently  turned  all  his  hogs  into  another  lot  or  yard,  one 
which  contained  an  old  straw-stack,  the  probable  source  of  the  first  in- 
fection, because  that  yard  had  been  occupied  by  the  shoats  immediately 
before  the  flist  cases  of  disease  occurred.  The  shoata,  which  were  doinj; 
as  well  as  could  be  desired  two  weeks  ago,  appeared,  at  least  some  of 
them,  to  be  slightly  affected.  I  heard  several  coughing,  and  observed 
other  slight  symptoms  which  were  not  present  when  I  last  visited  them. 
I  advised  Mr.  Keinhardt  to  take  aU  his  hogs  ont  of  that  yfficd,  to  keep 
them  out  as  long  as  the  oldstraw-staok  remained,  and  to  pat  them  back 
where  they  were  before  He  promised  to  do  so,  and  also  to  seud  word 
at  once  if  anything  should  happen.  I  have  received  no  word,  and  tiier&- 
fore  couclude  he  has  removed  his  pigs  to  the  yards  formerly  occupied, 
that  no  new  outbreak  has  occurred,  and  everything  is  all  right. 

Mr,  Iteinhanlt  informed  me  that  Mr.  Jassy,  living  about  tiuee  milM 
soatheast  of  him,  on  a  large  iitrm  near  the  Embarras  I£iver,  had  re- 
cently lost  a  good  many  pigs.    Mr.  Beinhardt  and  myself  went  then 


-..C.oo^lc 


BEPOET  OP  THE  VETEEmAEY  DIVIBION.  341 

luid  fband  tliat  Mr.  Jaesy  hacl  lost  rery  iieavily,  but  not  findiog  bim  at 
home  I  could  not  leam  tbe  exact  number.  Tbe  remainder  of  Ms  berd, 
said  to  be  a  mere  remnant,  bad  been  removed  to  and  was  fonnd  on  a 
piece  of  hif^h  and  dry  ground,  several  acres  in  extent,  but  smroanded 
by  a  hog-tigbt  fence.  Tbis  piece  of  ground  was  destitute  of  any  water, 
and  tbe  animalfi  in  consequence  could  not  get  any  except  wbat  was 
drawn  from  a  well  and  given  tliem  in  trougbs.  Most  of  tbe  pigs — in  all 
perhaps  fifty — were  yet  evidently  diseased,  but  more  or  less  convales- 
cent Tbey  were  mostly  sboats  from  six  to  twelve  months  old;  all  tbe 
younger  and  smaller  pigs,  and  a  good  many  of  tbe  lai^p  ones,  I  was 
iiiformed,  bad  died.  At  data  the  mortality,  it  appear^j  bad  ceased, 
aad  I  saw  only  two  or  tbree  whicb  were  in  a  bad  condition  and  very 
lilcely  to  die.  Till  the  lemoval  bad  been  effected  tbe  mortaUt?  had  been 
very  great. 

Septewiber  27. — I  found  a  diseased  berd  of  swine,  though  only  a  small 
one,  in  tbe  outskirts  of  Obampwgu  City,  belonging  to  Mr,  Barnard. 
The  herd  was  divided  and  each  portion  was  in  a  separate  yard.  The 
first  yard  contained  one  aged  sow  and  a  Utter  of  ten  pigs  firom  three 
to  four  months  old;  tbe  second  was  occupied  by  a  sow  with  eightyoang 
pigs  a  few  weeks  old;  tbe  third  contained  two  brood-sows  without  pigs 
Mey  had  litters  afterward] ;  and  tbe  fourth  contained  a  few  older  bogs. 
Only  tbe  ^w  and  some  of  her  pigs  in  the  second  yard  exbibit«d  symp- 
toms of  swine  plague;  all  the  others  appeared  to  be  perfectly  heathy. 
AVhen  I  arrived  at  tbe  premises,  in  company  with  the  owner,  a  btue 
child  had  opened  the  gate  leading  from  Uie  first  into  the  second  yard, 
and  tbree  of  the  pigs  of  the  litter  often,  which  belonged  in  the  first 
yard,  had  availed  themselves  of  the  opportunity  to  get  into  the  second 
yard,  and  were  busily  eating  com  which  had  been  refused  and  left 
on  the  ground  by  the  diseased  sow.  Of  course  these  pigs  were  im- 
mediately driven  oat  and  back  to  where  they  belonged,  but  what  bad 
liappened  could  not  be  nndone;  the  tbree  pigs  bad  exposed  themselves 
to  a  possibility  of  an  infection.  As  the  berd  was  already  separated  in 
four  different  though  adjoining  yards  a  farther  separation  was  not  neces- 
sarj-,  and  only  the  occupants  of  the  first  yard,  the  aged  sow  and  her 
ten  pigs,  of  which  three  possibly  might  have  become  infected,  and  the 
sow  and  her  litter  in  the  second  yard,  were  treated  with  carbolic  acid. 
Tbey  received  three  times  a  day  ten  tuops  for  every  hundred  poondsof 
live  weight.  One  circumstance  must  here  be  mentioned  which  is  rather 
favorable  to  or  may  possibly  effect  a  communication  of  the  disease  to 
tlie  perfectly  healthy  occupants  of  No.  3  and  No.  i.  The  latter  are  lower 
than  the  yard  which  contains  the  diseased  sow  and  her  Utter  of  pigs,  and, 
joining  the  siime,  receive  more  or  less  of  its  drainage. 

September  30, — The  diseased  sow  and  her  pigs  are  no  worse,  and  none 
of  the  other  animals  have  become  affected. 

October  3. — The  continued  drought  has  come  to  an  end,  terminated  by 
almndant  mins,  which  have  softened  the  ground  and  revived  vegetation, 
llr.  Baruai'd  had  removed  the  aged  sow  and  her  ten  large  pigs  from 
yard  No.  1 — the  only  one  higher  than  No.  2 — to  the  pasture,  or  yard 
No.  4,  and  finding  that  they  as  well  as  tbe  former  occupants  of  the  past- 
ure commenced  to  turn  up  tbe  sod,  had  ringed  every  one  of  the  17  aui- 
inals,  and  thos  performed  an  operation  which  is  exceedingly  dangerous 
and  apt  to  lead  to  an  infection  if  swine  plagne  is  near.  It  was  there- 
fore concluded  to  subject  the  whole  hewl,  now  doubly  exposed,  to  the 
carbolic-acid  treatment.  Tbe  diseased  sow,  though  not  otherwise  any 
n'oi'se,  had  become  partially  paralyzed  in  the  hmd  quarters,  and  was 
lame  in  one  fore  leg.    Her  temperatnre  was  UHt'^f.    Two  of  her  pigs 
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seem  to  be  worse;  one  of  them  gasiM  for  broatli  and  the  other  on«  is 
panting.  The  other  pigs  of  the  aame  litter  »eem  to  be  very  little  ailinp;, 
if  any;  they  are  qaite  lively,  do  not  show  miy  plwn  symptoms  of  dis- 
ease, and  ore  ouly  thin,  x>erhap6  because  they  do  not  get  enough  luilk 
and  are  too  small  to  cat  much.  Altboogh  the  gronnd  occapied  by  tbo 
healthy  swine  reeeives  the  drainaga— to  a  large  extent  at  leaat — from 
the  infected  yard,  the  heavy  and  oontfnnonB  rains  of  the  last  few  diiyx 
have  probably  been  sufficient  to  entirely  wash  away  everj'  swine  plague 
Schisophyte.    It  rained  nearly  four  days  without  interraptiou, 

October  5, — The  diseased  bow  has  some  appetite,  and  her  itaralysis  is 
a  little  better,  but  her  lameness  iu  one  fore  leg  is  about  the  same.  At 
Mr.  Barnard's  solicitation  I  killed,  by  bleeding,  the  two  sick  pigs,  which 
neitJier  of  ns  expected  would  ever  be  worth  anything,  even  if  they  should 
survive.  Post-mortem  esamination :  Esterually,  no  morbid  changes.  In- 
ternally, some  hepatization  and  a  good  deal  of  fluid  exudation  in  both 
Inngs;  and  the  lymphatic  glands,  esi>ecially  those  of  the  mesenterium, 
very  much  enlarged,  but  much  more  iu  the  pig  first  killed  than  in  &e  one 
killed  last.  Xo  other  morbid  changesin  either  pig.  The  two  pott-morteai 
examinations  were  desirable  in  so  &r  as  they  established  beyond  a  doubt 
that  the  disease  in  question  was  veritable  swine  plagne,  and  nothing  else. 
So  &r  none  of  the  other  pigs,  except  those  belonging  to  the  di8er.«ed 
■ow,  have  shown  any  symptom  whatever. 

Ootober  10.— Mr.  Barnard's  swine  are  doing  well;  the  disea^ied  sow 
Is  impioviDg,  her  appetite  is  good,  and  her  lameness  and  partial  paraly- 
Ais  have  abnoat  entirely  disappetuwl.  Her  pigs,  tod,  have  grown  and 
look  better,  and  none  of  the  other  animals  have  shown  any  indication  of 


Ot^ober  20.~-All  the  aoimala  are  doing  well;  every  trace  of  swine 
plagne  has  disappeared;  the  carbolic-acid  treatment  was  diacontinDed 
a  few  days  ago. 

In  the  foregoiiig  I  have  endeavored  to  restrict  myself  to  an  account 
of  eompleted  experiments,  and  to  leave  out  as  much  as  possible  the  de- 
tidla  of  my  futile  efforts  to  obtain  mat«ri^  and  unsuccessful  attempts 
to  find  diseased  or  infected  herds  of  swine  suitable  for  experiment.  1 
have  also  considered  it  unnecessuy,  and  as  serving  no  purpose,  to  give 
an  acconnt  of  every  case  in  which  the  animals  were  shipped  or  sold 
before  a  fair  test  could  be  made  or  before  anyresults  could  be  expected. 

tlBStrLTS  AND  CONCLUSIONS. 

As  before  stated,  my  principal  object  was  to  find  and  to  test,  in  com- 
pliance with  my  instructions,  such  pro]>hylactics  or  means  of  preventioo 
as  are  practical  or  sufficiently  simple  and  easy  of  application  to  be  in- 
telligently applied  by  every  farmer  and  swine-raiser.  Of  course  sucli 
means,  no  matter  in  what  they  may  consist  or  how  they  may  act,  miisl 
not  be  very  expensive  and  most  not  be  injurious  to  the  hog,  or  at  adj 
rate,  if  not  perfectly  innocent  to  the  animal,  the  damage  produced  must 
be  insignificant  and  not  be  of  a  permanent  character.  Swine-raising, 
like  all  other  branches  of  farming,  is  a  matter  of  dollars  and  cents,  and 
if  swine  plague  is  succesRfully  prevented  only  by  means  which  destroy 
or  seriously  impair  the  future  usefulness  of  the  animal,  or  cost  perlinps 
as  much  as  the  pig  is  worth,  or  which  are  very  difficnlt  of  application 
and  re^juire  much  labor,  attention,  or  study,  and  may  be  the  nse  of  costl.v 
instmments,  nothing  of  any  practical  value  will  be  gained.  When  eijieri- 
menting  last  year  with  several  antiseptics  to  tost  their  value  as  i)roi>liy- 
lactica  of  the  plague,  I  found  that  quite  a  number  of  them  if  properly 
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used  woiUd  effectively  prevent  the  development  of  the  disease,  even  if 
an  infection  or  an  inoculation  with  pot^t  materi&l  had  taken  place 
{ef.  my  last  report],  bat  at  the  same  time  it  was  also  found  that  some 
of  these  were  too  expensive  to  come  into  general  nse,  that  others  were 
difficult  to  procora  or  snlyect  to  adolteration,  and  that  still  others, 
among  them  particalarly  iodine,  though  very  effective,  were  decidedly 
injarions  to  the  health  of  the  anunal  if  given  in  snfBciently  large  doees 
for  the  necessary  length  of  time.  The  only  antiseptic  free  almost  en- 
tirely from  all  these  objections,  and  at  the  same  time  nearly  if  not  qaite 
equ^  in  its  prophylactic  effect  to  every  medicine  tried,  proved  to  be 
pitre  crystallized  carbolic  acid  dissolved  by  gentle  heating,  and  an  addi- 
tion of  abont  5  per  cent,  of  water,  and  then  sufficiently  diluted  with  the 
water  for  drinMng. 

I  also  tested  inoonlations  with  cnltivated  swine  plagne  Schizophytee 
and  found  them  to  be  of  some  prophylactic  value,  at  least  in  so  far  that 
such  inoculations,  as  a  rule,  produced  a  comparatively  much  milder  fonn 
of  disease  than  that  caus^  hy  a  natural  (accidental)  infection,  and  as 
such  a  milder  attack  resulting  from  an  inoculation  with  cultivated  swine 
plague  Schisophytes  destroyed,  partially  at  least,  the  existing  predis- 
position, or  protected  for  the  future  about  just  as  much  as  an  attack 
brought  on  by  a  natural  infection,  but  no  more.  The  protection,  the 
same  as  after  an  attack  of  swine  plague  caused  by  a  natural  or  acci- 
dental infection,  or  by  an  inoculation  with  infectious  morbid  products 
(luDg  exudation,  for  instance),  was  not  always  sufficient  to  entirely  pre- 
vent a  subsequent  infection,  or  some  more  or  less  serious  reaction  otter 
a  subsequent  inoculation  with  potent  material,  but  the  disorder  follow- 
ing or  caused  by  such  a  sabseqaent  inoculation  or  infection  was  never 
severe.  It  either  did  not  amount  to  a  fully  developed  second  attack  of 
Bwine  plague,  manifesting  its  presence  by  plain  symptoms  resnlting 
from  new  morbid  changes,  but  was  insignificant  and  in  some  cases  al- 
most imperceptible;  but  if  it  did,  the  second  attack  was  never  a  severe 
one  and  never  became  fatal.  Experiments  and  inoculations  with  swiue- 
plagae  Schizophytes,  cultivated  in  substances  foreign  to  the  organism 
of  Sie  hog,  are  very  interesting  and  of  high  soientilo  value ;  they  are 
well  (»1culated — ^perhaps  better  than  anything  else — to  lead  to  a  higher 
knowledge  of  the  Schizophytes  or  Microbes,  their  nature,  metamorphoses, 
manner  of  propagation,  their  mode  of  action,  &c.,  and  particularly  to 
throw  light  upon  the  conditions  which  determine  the  pathogenic  prop- 
erties or  the  comparative  innocence  of  the  swine  plague  Schizophytes; 
but  they  are  hardly  of  any  practical  value  to  the  farmer. 

A  cultivation  of  swine-plajgne  Schizophytes,  or  of  any  other  pathogenic 
Microbes,  for  the  purpose  of  making  prophylactic  inoculations,  requires 
great  care  and  circamspection,  and  ^  thout  a  very  good  microscope  would 
have  to  be  made  completely  in  the  dark;  consequently  it  cannot  be  ex- 
pected that  even  one  farmer  outof  a  thousand  would  bo  able  to  make  such 
a  cultivation  without  danger  of  doing  more  damage  than  good.  Experi- 
menting with  cultivations  of  the  infectious  agencies  of  fatal  diseases, 
unlefls  conducted  with  the  greatest  care  and  a  thorough  understanding 
of  every  detail,  is  a  dangerous  business,  and  very  apt  to  result  much 
more  in  a  fbither  spreading  of  the  disease  than  in  its  suppression. 

All  these  facts  and  considerations  induced  me  to  concentrate  my  efforts 
in  another  direction  and  to  pursue  in  my  experiments  the  following 
plan,  based  upon  the  pecularities  of  the  disease,  and  the  results  of 
former  observations.  It  contains  two  leading  points — one  consisting  in 
removing  the  animals  from  every  known  source  of  infectiouj  in  stopping 
and  avoiding  as  mncU  as  possible  the  means  by  which  the  disease  germs 
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can  or  may  be  introduced  into  the  animtvl  organism,  and  in  permittingno 
more  areuaes  of  ingrefs  tliuu  are  nnavoidable;  and  the  other  consistiDg 
it)  coanteracting  the  action  of  the  disease  germg  already  introdnced  into 
the  system,  or,  more  correctly  speaking,  in  employing  such  means  as  ^ill, 
according  to  experience,  prevent  their  farther  development  and  propii- 
^tJon,  and  destroy,  or  at  least  essentially  diminish,  their  pntbogeuic 
properties  Thia  plan,  whenever  fully  executed,  proved  to  be  verj-  suc- 
cessful, bat  its  execntion  is  not  quite  as  tjimple  as  it  may  seem  to  be. 
The  disease  germs  cling  to  and  are  protected  by  a  gr«it  many  thitifi^s, 
and,  nnder  certain  conditions  and  while  in  acertain  stage  of  developmcut, 
possess  a  great  tenacity  of  life  and  a  wonderful  power  of  ]>ropagnlii)n. 
The  means  and  carriers  of  infection,  therefore,  are  many;  and  nstothe 
avenues  of  ingrt'sa  not  only  the  digestive  canal  aud  larger  woiniils, 
but  also  very  small  insignificant  sores  aud  scmtches  or  abrasions,  eun- 
stitute  excellent  means  of  introdaclng  the  disease  germs  into  the  animjil 
organism.  One  mistake  or  neglect,  therefore,  may  defeat  all  our  eflbrt«. 
In  the  following  I  will  enuinemte  the  essential  points  which  seem  to  idc 
to  demand  attention: 

UEANS  OF  PBEYENTION. 

Some  of  these  measures  are  self-evident,  aud  it  will  not  be  required  to 
give  reasons  for  their  efficacy  or  why  they  ai-e  necessary  if  it  is  kept  in 
mind  that  swine  plague  is  a  very  infectious  disease. 

1.  Wherever  swine  pIl^^le  happens  to  be  prevailing  in  a  ncighbor- 
lioods  no  hog  or  pig  must  be  allowed  to  run  at  large,  but  overj-  henl  and 
every  hog  should  be  kept  shut  ii|)  if  possible  in  pens  or  yards  on  the 
premises  of  the  owner.  Considering  the  fact  that  the  Rwine-plagne 
germs  are  discharged  in  immense  numbers  by  the  diseased  animals  with 
their  excrements,  &C.,  and  rise  into  the  air  iis  Scbisopbyte  germs,  and 
probably  as  micrococci,  to  a  limited  height,  on  coming  down  are  (l^ 
l)08ited  with  the  dew  or  rain  upon  tlie  grass,  lietbiigc,  and  into  water,  it 
is  dangerous  in  an  infected  neighborhood  to  allow  healthy  swine  to  be  in 
the  pasture  while  the  grass  is  wet  witli  dew  or  rain,  uidtsss  the  rain  Iims 
continued  long  and  heeu  sufficiently  heavy  to  wash  away  everything  tliat 
is  very  minute  and  light.  Hence,  when  it  is  desiroil  that  a  herd  of  hogs 
should  have  the  run  of  a  ])astnre  while  the  disease  is  in  the  neighbor- 
hood, the  time  must  be  limited  to  between  10  o'clock  in  the  moniing 
and  sundown,  or  to  liours  during  which  the  grass  is  dry.  The  Scliizo- 
phy  tes  are  soon  destroyed  where  sunshine  and  i'resh  air  have  full  access, 
aud  where  at  the  name  time  moisture  is  wanting. 

2.  Every  transportation  of  dieeastnl  and  dead  hogs  is  apt  to  cansf  a 
further  spreading  of  the  plague,  and  therefore  should  be  sti'ictly  avoided. 
iN'ational,  State,  and  municipal  governments  quarantine  against  yelloir 
fever,  send  small-pox  patients  to  the  pest-house,  prohibit  the  imimrtalion 
and  trans)>ortation  of  cattle  aQ'ected  with  plenro-pneumonia,  order  killwi 
dogs  suspected  of  being  mad,  and  laws  are  iij  existence  in  several  Statw 
which  forbid  any  ini]>ortntion  or  transit  of '  apparently  healthy  Tetis 
and  Cherokee  cattle  during  certain  portions  of  the  year  for  fear  of  the 
spread  of  Texas  fever.  Why  not  have  a  law  that  forbids  and  punishes  tin- 
transportation  of  swine  affected  with  or  that  have  died  of  swine  plagne 
— a  law  that  shalL  compel  every  one  to  keep  hts  hogs  and  pigs  on  hin 
own  promises,  especially  if  the  disease  is  in  the  neighborhood,  8ay,  witbiu 
a  radius  of  two  niilesj  and  also  forbid  and  make  it  a  punishable  offense 
for  any  one  to  cnntainiiiate  or  jiolhite  any  stream  of  running  water  (which 
dot's  not  t*>nnin:»to  ou  liis  own  gronnfis  in  a  ]Kind  or  lake  without  anv 
nutlet)  by  tlirowing  in  carcasses  uf  dead  iioga  or  iiartB  of  the  same,  <v 
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liy  allowing  diKcafied  liogs  and  pigs  to  have  accesi^  to  such  streaiuT  Bach 
;i  law,  if  ]iro|>erly  framed,  could  be  executed,  would  baxm  nobody,  and 
|in;v<:>tit  very  tiiucb  the  spreading  of  Bwine  plague.*  Especially  this 
present  year  really  naligDaut  cases  of  swine  plague  liave  been  compara- 
tively i-are,  and  the  disease  on  the  whole  of  an  extraordinarily  mild  type; 
.serere  caaes  and  a  rapid  spreading  conld  be  fouud  only  wliere  the  hogs 
iv^re  allowetl  to  roam  at  large  and  to  frequent  places  which  afforded 
special  couditiODtj  favorable  to  tlie  preservation  of  the  swine  plague 
Scliizophytes  or  Microbes, 

If  it  ha<l  nob  been  for  such  places — timbered  land,  especially  snch  as 
coutaius  much  underbrush  and  rank  vegetation,  and  is  near  the  bordei- 
<>f  a  creek,  aud  yards,  pastures,  &c.,  ccmtainlng  old  straw-atadis  or 
ni%uniulations  of  other  similar  loose  and  porous  substances — it  might 
iiuve  been  rery  difficult  or  even  impossible  to  tinddnring  the  year  any 
ease  of  swine  plague  of  a  malignant  type  in  the  whole  State  of  Illinois. 
At  any  rate,  where  these  conditions  did  not  exist  uo  cases  could  be  found, 
unless  it  was  in  a'herd  in  which  the  origin  of  the  disease  could  be  traced 
to  just  such  a  source. 

'i.  Healthy  and  non-infected  herds  of  swine,  and  also  those  which 
ixtssibly  may  have  become  infected  but  do  not  yet  exhibit  any  plain 
symptoms  of  disease  and  con  probably  be  saved,  must  be  kept  away 
&OID  streams  of  running  water  accessible  to  diseased  animals  atjove,  and 
ill  any  way  polluted  or  infected  with  swine  plague  either  through  the 
cicremeuts,  excretions  and  secretions  of  the  sick  hogs,  or  by  the  carcass 
of  a  dead  liog.  But  as  this  point  has  been  dwelt  upon  at  some  lengtli 
iu  my  former  reports,  a  mere  mention  of  it  will  suffice. 

^V'llcro  swine  plague  is  in  the  neighborhood  hogs  should  also  be  kept 
iivay  from  ]>oola  of  stagnant  water.  Stagnant  watei',  especsially  in  a 
.small  ]KK)1,  is  very  apt  to  become  a  receptacle  of  a  great  many  disease 
germs,  and  as  it  always  contains  more  or  less  organic  matter  it  is  also 
well  adapte<l  to  their  preservation  and  propagation  ojid  constitutes  a 
good  means  of  infection, 

4.  One  of  the  sources  that  contributes  more  than  anything  else  in 
I>erpetnating  swine  plague  on  a  farm — always  afifording  a,  ready  means 
of  infection — is  a  straw-stack  in  a  hog-yard  or  in  a  swine  pasture,  espe- 
cially if  the  disease  is  in  the  neighborhood.  The  danger  is  the  greater,  ft 
AueuiB,  the  older  and  larger,  and  the  more  undermined  the  straw-stack, 
itciug  a  porous  body,  a  poor  conductor  of  heat  and  well  calculated  to 
retain  moisture,  it  not  only  affords  a  good  receptacle  but  also  an  admir- 
able protection  for  the  swine-plague  Schizopbyt«s,  well  calculated,  as  has 
been  shown  in  one  of  my  former  reports,  to  pi'eserve  the  same  for  a 
whole  year.    That  snch  is  the  ease  has  found  recent  confirmation. 

A  hay-stack  is  probably  Just  as  dangerous,  but  a  farmer  very  seldom 
places  a  hay -stack  in  a  hog-yard,  and,  besides,  the  hay  is  usually  needed 
tor  feeding,  and  the  stack  therefore  is  removed  before  spring.  A  great 
niiiny  Western  &rmere  put  a  straw-stack  in  the  hog-yard  for  two  or  three 

•Sumotimcdnringthowmterof  1880nndl881J,  ChriHinau.ofOaftoConnty.Nebrosltn, 
fiiniirl  thnt  hiH  hugs  were  (lying  off  \r\th  »ome  diftcaite  that  lie  could  not  control,  and  to 
"I'Piiru  liininelf  he  advertised  his  stock  for  gnle.  His  neighbors  boaght  what  hogs  they 
xanred,  not  knowing  of  anv  diaeBse  amanK  tliom.  After  tliey  took  them  (the  porcbased 
bngH)  home,  they  found,  when  it  waa  too  lat«,  that  tbey  had  the  gwine  plaene.  Some 
iif  the  liDjera  of  Chrisnuui'i  hogs  lost  E^moBt  all,  not  only  those  they  bought  bat  those 
tlipy  bad  on  theii  faiuia.  Mr.  fVanlc  Pothoud  informs  me  that  bis  loss  exceeded  tl,0OO. 
Mr.  fSrank  Jooea  lo«t  very  heavily,  also  Hr.  David  Littlejotin.  As  this  was  the  first 
time  th*t  swine  plagne  was  ever  known  in  Oage  Comity,  people  were  imprepared  and 
ienonuit  of  tbe  proper  way  to  treat  it.  I  do  not  know  yihnre  Cbrinaon  wm^t  hia 
bog«,bntIthluktlicy  wore  honghtofa  mover  who  was  coming  West  (BzbcMt&wn 
letter  Chnn  8«mtiel  E.  Kgg,  draggiat,  Beatrice,  Gage  County,  Kebraaka.) 
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reasons;  flrat,  to  have  it  oot  of  tlie  way,  as  tliey  often  do  not  know  what 
else  to  do  with  it;  secondly,  to  let  the  hogs  pick  up  the  grain  wliicli 
the  thresher  may  hare  left  in  the  straw ;  and,  thirdly,  to  have  iuespeu- 
Bive  shelter  for  tiieir  hogs  which  will  soon  borrow  holes  into  tt  and  make 
themselves  a  warm  lair.  In  cold  and  inclement  weather,  and  also  in  a 
hot  summer  (July  and  August  especially),  hogs  need  shelter,  bat  this 
should  not  consist  of  a  straw-stack,  and  should  be  made  of  other  more 
compact  OT  less  porous  material.  At  any  rate,  iu  a  country  where  the 
plague  is  prevailing,  a  straw-stack  has  no  business  ina  hog-yard  or  swine 
pasture.  Even  farUier  west,  where  lumber  is  expensive,  a  bog-shed  of 
lumber,  with  a  roof  above,  a  floor  beneath,  and  divided  into  several  ooni- 
paitment«,  does  not  need  to  cost  very  much,  and  if  well  made  and  built 
upon  a  stone  foundation  will  last  and  be  serviceable  for  many  years  and 
afford  all  the  protection  required. 

6.  The  next  point  deserving  attention  as  a  means  of  preventioD  is 
oleaiDlineBS.  Even  if  swine  plague  does  not  prevail  within  a  hundred 
miles  it  pays  to  keep  the  troughs,  peus,  yards,  &o.,  c%an  and  tree  &Y>n) 
aocnmulations  of  manure,  old  bedding,  com -cobs,  and  dirt  in  general,  be- 
cause no  animal  is  more  tbaukfiil  for  cleanliness  and  rewards  it  better 
by  increased  growth  and  thrift  than  a  hog,  notwithstanding  its  name 
is  suggestive  of  the  contrary,  A  hog,  if  not  more,  is  at  any  rate  ftilly 
as  sensitive  to  tfae  sanitary  conditions  of  its  snrroandings  as  any  other 
animal,  a&ctoftan  lost  sight  of  becauseahogisanommvorons  animal, 
roots  in  the  ground,  and  is  fond  of  cooling  its  body  by  taking  a  bath 
wherever  water  is  convenient,  even  if  its  purity  is  questionable.  Dirty 
or  mnddy  water  cools  as  much  as  clean  water,  and  cooling  is  what  tlie 
hOjT  desires. 

6.  Another  point  of  great  importance  consists  in  avoiding  any  opera-    ' 
taon  whatever  that  draws  blood  if  the  disease  is  in  the  neighborhood, 
because  every  sore,  wound,  scratoh,  or  mere  abrasion  constitntes  a  port 
of  entry  for  the  disease  germs  and  seems  to  attract  them.    The  opera- 
tionsof  castrating  and  ringing,  spaying,  slitting  tfae  ears,  cattingofFa 

a  piece  of  the  tail,  &c.,  should  be  avoided.  If  for  some  reason  or  other  ! 
it  becomes  necessary  to  castrate  a  precocious  pig  while  swioe  plague 
is  prevailing,  it  is  advisable  to  dress  or  wash  the  wound  with  some  an- 
tiseptic, diluted  carbolic  acid  for  instanoe,  not  only  as  soon  as  tfae  ope^ 
atjon  is  finished  but  also  the  next  day  aud  the  day  following,  and  to 
keep  tfae  animal  separated  from  tfae  herd  till  a  healing  has  been  dfected.  i 
Singing  is  alto^tber  inadmissible  and  oat  of  the  qnestion,  as  long  as 
any  CBsee  of  swine  plague  are  near.  Acddental  wonnds  should  receive 
antiseptic  treatment — be  dressed  with  embolic  acid.  That  all  kinds  of 
wounds  are  exceedingly  dangerous  in  so  far  as  they  attract  the  disease 
germs  has  already  been  shown  in  my  former  reports,  and  all  I  have  to  , 
add  is  that  more  recent  observations  have  given  ample  confirmation. 
Introduced  through  a  sore,  wound,  scratch,  or  abrasion  it  requires  mnch 
less  of  tfae  infectious  principle  to  start  and  to  produce  the  morbid  pro- 
cess of  swine  plague  than  it  does  if  introduced  through  tfae  intestinal 
canal. 

7,  There  are  yet  several  otfaerpointsofmore  or  less  importance  ffiiicli 
deserve  attention,  bat  as  some  of  them  are  self-evident  uid  others  bare 
been  fully  discnssed  in  my  former  reports  a  brief  mention  will  probahl.v 
safflce.  It  is  self-evident  that  no  diseased  hog  or  pig  can  be  aUowed  to 
mix  withfaealthy  swine  or  toenter  tiie  premises  or  places  occupied orlire- 
quented  by  a  healthy  herd  of  hogs;  it  is  also  equally  self-evident  that  the 
latter  should  be  kept  away  not  only  from  diswwed  hogs  but  fnnn  places 
aud  things  which  there  is  reason  to  suppose  have  become  infected.   Fui- 
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tber,  men  in  their  clothing,  and  animala  probably  Id  their  for  or  coat  of 
hair,  and  perhaps  witli  the  dirt  that  may  happen  to  Btick  to  their  feet,  are 
able  to  convey  the  diaeaee  germs  from  one  place  to  another;  oonse- 
qnentl^  men  and  aaimals  (doge  puticnlarly)  which  have  heea  in  contact 
with  diseased  or  dead  hogs  should  not  be  allowed  to  enter  the  pens, 
yards,  pastores,  or  premises  occnpied  by  healthy  swine.  Keither  sbonid 
Btraw  and  hay,  for  bedding,  nor  food  of  any  kind  which  comes  from  an 
infected  place,  be  used  for  healthy  hogs.  Even  rats  coming  from  infecte<l 
premises  are  probably  able  to  convey  the  swine-plague  germs  and  to 
coramnnJcate  the  disease  to  healthy  animals;  bnt  to  guard  against  an 
tntrusioD  of  that  kind  may  often  be  a  difficult  matter.  Other  earuivor- 
Dos  animals,  after  having  feasted  on  a  dead  hog — fortunately  but  a  few 
of  them  will  touch  the  carcass  of  a  hog  that  has  died  of  swine  plague — 
in  some  instances  may  also  effect  a  communication  of  the  disease. 

The  points  just  enumerated  are  all  very  essential  and  even  indispens- 
able to  a  snccessful  prevention  not  only  of  an  invasion  of  swine  plague, 
if  that  disease  ia  in  the  neighborhood  and  the  herd  to  be  protected  is 
yet  free,  bnt  also  of  a  further  spreading  of  the  disease  and  of  an  iucrease 
in  its  malignancy  aiter  a  portion  of  the  henl  has  become  infected  or 
dJMeased.  In  ench  cases,  if  anything  iit  all  is  to  be  accomplished  by  a 
use  of  prophylactics,  it  is  of  the  utmost  importance  to  employ  aU  means 
INMsible,  and  to  neglect  nothing  by  which  a  further  influx  of  disease 
Kerns  can  be  prevented.  If  the  latter  is  not  checked,  but  permitted 
to  be  constantly  increasing,  the  best  prophylactic  treatment  will  be  of 
very  little  avail. 

The  following  measures  of  prevention  are  of  a  more  special  chfuaeter, 
and  apply  principally  where  an  infection  has  taken  place,  and  where 
cases  of  swbie  plagne  are  already  occnmng  within  the  herd : 

S.  A  measure  of  the  greatest  importance  consists  in  a  gtrids^aration 
of  aU  animals  apparently  Jtealthy  from  those  already  showing  plain  symp- 
Urns  of  stoine  plague,  and  the  removal  of  the  former  to  another  place  wh\ch 
it  not  infected.  Its  object  is  to  stop  and  to  prevent  as  much  as  possible 
a  further  indux  of  swine-plague  germs  or  pathogenic  Schizophytes. 
Whenever  the  plagne  has  made  its  appearanclB  in  a  herd  of  swine,  the 
herd  miaally  can  be  divided  into  three  jKirtions  or  sections — the  first  to 
be  comi)osed  of  those  animals  which  do  not  show  any  symptoms  of  dis- 
ease whatever  and  are  apparently  healthy,  the  second  to  comprise  all 
thoM  animals  which  show  slight  but  stilt  somewhat  donbtfnl  im^cations 
of  sickness,  and  the  third  to  consist  of  all  those  animals  which  are  evi- 
dently sick.  If  the  herd  is  a  large  one,  and  many  animals  have  already 
Bhown  evidences  of  disease,  it  may  often  be  advisable  to  subdivide  the 
third  section  into  animals  not  very  seriouBly  affected  and  giving  hope 
of  recovery,  and  such  as  are  already  in  au  advanced  stage  of  swine 
plague  aud  almost  sure  to  die.  As  the  latter  are  of  very  little  valaCj  if 
of  any  value  at  all — because  most  of  them  will  die,  and  the  few  which 
possibly  may  survive  will  never  be  of  any  account  or  pay  for  the  food 
they  consume — it  is,  as  a  rale,  in  the  interest  of  the  owner  to  kill  every 
one  of  them  at  once,  and  to  bnry  or  to  cremate  them  as  soon  as  dead. 
By  BO  doing  an  immense  amotmt  of  disease  germs  will  be  destroyed, 
niDch  danger  of  farther  infection  and  of  increasing  malignancy  will  be 
tenoved,  and  a  p'eat  many  animals  not  yetj  infected  may  thereby  escape, 
or  if  infected  may  thereby  get  off  with  a  mild  attack.  But  it  is  very 
seldom  that  the  average  &irmer  can  be  persuaded  to  dispose  in  that  way 
of  a  live  animal.  He  says :  "As  long  as  there  is  life  there  is  hope,"  no 
■oattcr  whether  the  hope  is  worth  anything  or  not.  Therefore,  if  the 
owner  does  not  want  to  kill  the  hopdessly  diseased  hogs,  he  may  leave 
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tbem  at  tbc  nheady  badly-infected  place  where  tliey  are,  and  not  move 
them  at  all,  aa  that  would  only  stil!  more  infect  the  premises — spread 
the  infection  over  a  larger  area. 

The  first  section,  comprising  snch  animals  aa  are  apparently  healthy, 
should  be  selected  with  care  by  assigniDg  eveiy  animal  in  the  least 
doubtfnl  to  section  "So.  2.  It  should  be  taken  to  another  piece  of  in- 
closed ground,  or  non-infected  yard,  which  is  high  and  dry,  deatitate  of 
stagnant  and  running  water,  of  straw-stacks,  half-rotten  manure,  mnd- 
paddles,  &c.,  and  does  not  under  any  circumstances  receive  any  drain- 
age from  the  infected  hog  lot  or  &om  other  infected  places-  If  the  piece 
of  ground  is  bare,  that  is,  destitute  of  all  vegetation,  so  much  the  better ; 
if  it  is  not,  plowing  can  make  it  so.  Section  or  lot  Ko.  2,  containing  all 
animals  which  do  not  show  plain  symptoms  of  disease,  should  also  at 
once  be  removed  to  a  similar  place  as  section  ISo.  1,  which  may  adjoin 
it,  but  the  pen  or  yard  occupied  by  section  No.  1  should  be  higher,  or 
at  least  not  receive  drainage  fixim  the  pen  or  yard  occupied  by  section 
No,  2.  The  reasons  for  this  provision,  I  think,  do  not  need  any  expla- 
nation. If  section  Ko.  3,  composed  of  the  really  sick  animals,  is  subdi- 
vided, the  subdivision  comprising  the  less-affected  animals,  or  those 
which  possibly  may  yet  recover,  or  are  worth  saving,  shoold  likewise 
be  removed  to  a  similar  place  as  section  No.  1  and  section  "So.  2,  bnt  it 
shonid  be  a  place  which  does  not  send  any  drainage  to  the  yards  occu- 
pied by  sections  N'os.  1  and  2  and  does  not  receive  any  from  the  old  bog 
lot  or  &om  other  infected  places. 

All  this,  however,  is  not  enough.    The  separation  mnst  extend  also   ^ 
to  the  water  for  drinking,  to  the  food,  and  to  the  attendance.    The  ani-    j 
mals  in  each  pen  or  yard  should  have  one  or  more  troughs  for  theii'  ex-    | 
elusive  use,  which  should  be  placed  in  the  lowest  comer  of  the  yard,  bo 
that  when  they  are  emptied  or  upset  to  be  cleaned  the  water  will  at  once 
flow  out  of  the  pen  or  yard,  and  not  form  a  mnd-pnddle^  hog-wallow, 
or  pool  of  stagnant  water.    As  to  attendance,  if  the  herd  is  a  large  one 
and  the  owner  has  hands  enough,  it  would  be  best  to  give  to  every  sec- 
tion a  separate  attendant,  with  strict  orders  not  to  meddle  nnder  any 
circumstances  with  any  of  the  other  sections,  or  to  enter  the  other  yards. 
If  that  cannot  be  done,  and  bnt  one  man  has  to  cate  for  and  ffeed  all  th<?    ] 
hogs,  sick  and  well,  it  must  be  made  an  invariable  rule  to  always  attend    I 
first  to  section  No,  1,  then  to  section  2?o.  2,  then  to  subdivision  of  sec- 
tion No.  3,  and  last,  to  the  very  sick  animals.    This  order  mnst  under 
110  circumstances  be  reversed,  and  the  attendant,  after  he  has  been  to 
to  the  sick  animals,  must  not  again  approach  those  in  a  healthy  condi- 
tion until  tlie  next  feeding  time,  or  has  first  been  disinfected  by  attend- 
ing to  other  outdoor  work.     If  all  these  precautious  are  taken  and  con- 
scientiously carried  out^  a  board  fence  tight  oriough  to  prevent  a  pig 
from  putting  his  head  through  and  stealing  food  or  water  ftom  the  ad- 
joining pen  or  yard,  is  snflcieut  separation,  because  ^wine  plague  is 
very  seUloni,  if  ever,  communicated  throngh  the  respiratory  passages, 
unless  the  lining  mucous  membrane  is  sore,  scratched,  or  woniided,  or     i 
has  abrasions.    In  such  cases  the  mucous  mombraue  attracts  and  iili-     ' 
sorbs  the  disease  germs  just  as  readily  as  a  sore,  wound,  &c.,  in  tlie 
skin.    To]>erfectlyhealthy  lungs  and  respiratory  passages  an  inhJalation 
of  infecte<l  air  seems  to  bo  harmless,  but  where  the  air  is  badly  infected, 
food  and  wafer  exposed  to  the  air  arc  very  apt  to  also  become  infrctetl- 
Hence,  wherever  healthy  and  diseased  hogs  are  kept  under  the  same 
roof  and  in  the  same  building;,  though  in  strictly  separate  pens,  thor- 
ough ventilntion  is  not  only  advisable  but  also  necessary.     If  theoh 
servation  of  others  have  led  to  the  conclusion  that  swine  plagne  con  be 
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commiimcated  tiuoagb  tb6  reBpiratoy  orgaas,  all  I  bare  to  say  is,  that 
if  they  had  made  a  close  examination  they  undoubtedly  would  have 
found  in  every  case  in  which  apparently  an  infection  throngh  the  res- 
piratory o^iaoB  took  place  some  lesion  or  lesions  of  the  mucons  mem- 
brane of  the  respiratory  passages.  As  the  very  smallest  and  most  in- 
significaDt  lesion  attracts  and  absorbs  the  disease  germs,  the  loosened, 
congested,  and  swelled  oondltioQ  of  the  respiratoiy  mucoas  membrane 
and  a  pf^tial  divestiture  of  its  protectiOD,  its  epithelium,  affected  by 
tbe  presence  of  long  worms  {Stronffglm  paradoxus),  are  as  sufficient  in 
absorbing  the  disease  germs  as  a  sore  or  abrasion. 

If  a  strict  separation  is  effected  and  maintained,  neither  man  not 
beast,  coming  in  contact  with  diseased  animals  or  entering  the  yards  or 
peas  occupied  by  diseased  hogs,  must  be  allowed  to  enter  any  of  the 
pens  or  yards  of  animals  yet  healthy.  The  latter  themselves  need  close 
iTiitching,  to  see  whether  any  of  them  show  sjrmptoms  of  disease,  be- 
cause it  must  be  supposed,  tiU  the  contrary  is  proven,  that  nearly  every 
aiiimal  belonging  to  an  infected  herd,  although  not  yet  showing  any 
symptoms,  is  moreor  less  affected.  If  an  animal  iu  section  So.  1  appears 
doubtful,  or  shows  the  least  symptoms  of  not  being  well,  it  should  be 
at  oQce  transferred  to  section  So.  2 ;  and  if  an  aniinal  belonging  to  the 
latter  commences  to  exhibit  plain  symptoms  of  swine  plague,  it  should 
without  delay  be  removed  to  section  S^o.  3,  because  every  diseased  ani- 
mal discharges  with  its  excrements,  urine,  aud  other  excretions  and 
secretions  a  large  amonut  of  pathogenic  Schizophytes  or  disease  germs, 
thus  increasing  the  means  and  consequently  the  danger  of  further  in- 
fection. 

9.  All  animals  that  die  of'  swine  plague  must  immediately,  or  at  an; 
rate  as  soon  as  possible,  be  buried  or  cremated.  Their  carcasses  con- 
tain a  vast  and  rapidly  increasing  amount  of  pathogenic  Schizophj'tes, 
and  if  left  on  the  ground,  or  not  destroyed  by  fire,  these  Schizopliytes 
trill  become  disseminated  over  the  premises,  and  are  apt  te  be  taken  np 
by  other  animals;  but  if  the  dead  hogs  are  promptly  buried,  or,  still 
bettetj  cremated,  aH  these  germs,  are  destroyed  and  out  of  the  way. 
That  it  will  not  do  any  good  to  scratch  a  hdln  in  the  ground  and  to 
cover  the  carcasses  with  just  enough  earth  to  bury  them  out  of  sight, 
as  is  so  often  done,  is  self^vident.  Every  hog  that  dies  of  the  plague, 
unless  cremated,  should  be  covered  with  at  least  four  feet  of  eartb. 
Some  fiumers,  in  order  to  get  rid  of  their  dead  hogs,  throw  them  into 
ravines,  into  creeks,  streams  of  running  water,  and  ponds,  or  allow  them 
to  tot  by  the  nHtdslde,  and  others  let  them  lie  where  they  have  died  tiU 
the  tankman  comes  and  hauls  them  ofL  All  this  promotes  a  spreading 
of  the  disease,  and  should  not  only  be  prohibited  but  should  be  severely 
pnnished  by  law. 

10.  As  to  food,  it  is  immaterial  whether  it  be  mostly  corn  or  some- 
thing else,  if  it  be  wholesome,  clean,  and  not  in  any  way  contaminate 
vitfa  the  disease  germs  of  swine  plague.  If  there  is  any  doubt  as  to  its 
contamination  it  should  be  subjected  to  cooking  or  steaming  before  it  in 
fell,  because  cooking  and  steaming  will  destroy  the  disease  germs  and 
tLaa  act  as  a  disinfectant.  But  aft«r  the  food  has  been  cooked  or  steamed 
it  irill  not  do  to  exjiose  it  to  a  badly-iufiaoted  atmosphere,  for  if  so  ex- 
1<0!<ed  it  will  attract  the  disease  germs  and  again  become  dangerous.  It 
Kbuuld  be  fed  as  soon  as  convenient,  or  as  soon  as  sufficiently  cool.  If 
wine  animal  food  can  be  given  it  cannot  be  objected  to,  unless  it  is  of  a 
<l«nd  hog,  because  it  seems,  if  animal  food  is  ^ven,  the  pathogenic  Schiz- 
oplijteB  which  may  happen  to  enter  the  annual  organism  through  tho 
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digestive  canal  are  very  often,  bat  not  alwaTS,  dtiier  digested,  pam  off 
with  their  excrements,  or  lose  theii*  patiiogeule  character. 

As  for  the  water  for  di-iitking,  it  shoald  be  drawn  fresh  &om  a  well 
eauh  time  the  animals  are  watered,  and  should  not  be  allowed  to  remain 
st  aguan  t  in  the  troughs  any  longer  than  from  one  meal  to  another.  Tbal 
runoiug  wat«r,  accessible  above  to  diseased  animals,  and  stagnant  vater 
from  ponds,  &u.,  are  very  daugerons  if  swine  jilagiie  is  in  the  neiglibor- 
hood,  has  already  been  stated.  If  skimmed  milk,  slop,  or  swill  is  given 
instead  of  water,  the  only  precautions  necessary  are  not  to  give  any  ! 
more  at  a  time  than  ^rill  be  consumed  and  to  keep  the  troughs  clean. 

11,  Prophylaetio  medicineg. — There  are  several  which,  as  to  their  pro- 
phylatic  properties,  do  not  present  much  diU'erence.  Otherwise,  how- 
ever, the  dilferunces  are  gi-eat.  Iodine  in  a  watery  solntion — ten  gruies 
of  iodine  and  twelve  grains  of  iodide  of  potassium  dissolved  in  an  oance 
of  water — given  in  small  doses  is  very  effective,  and,  as  the  dose  is  so 
small,  is  not  expensive  either,  bat  it  does  not  agree  with  the  hogn.  It 
causes  them  to  lose  their  appetite,  affects  all  secretions  and  excretions, 
and  seriously  interferes,  at  least  during  the  treatment,  with  the  gi-owth 
and  development  of  the  animal,  which  soon  becomes  more  or  less  ema- 
ciated. Besides,  the  ])ig8  do  not  like  it,  nnd  would  rather  go  thirsty 
than  take  their  iodized  water,  which  is  a  very  serious  objection,  eBi>e- 
cially  if  an  animal  is  already  affected  and  does  net  care  much  for  food 
and  driuk.  Hyposulphite  of  soda,  which  was  tried  quite  extensively 
some  time  ago,  produced  satisfactory  reBult«  as  a  prophylactic,  but  if 
nsed  in  sufiQcieutly  large  doses,  and  for  such  a  length  of  time  as  is  neces- 
sary, it  caused  diarrhea,  and  thus  weakened  the  animal.  If  bought  at 
wholesale  in  large  quantities  it  is  not  expensive.  Beuzoate  of  soda  seems 
to  be  effective,  but  causes  diarrhea,  and  is  too  expensive,  therefore  oat 
of  the  question.  Salicylic  acid  is  expensive,  and  tar  inferior  iu  its  effect 
to  carbolic  acid.  Thymol,  or  thymic  acid,  where  used,  gave  satisfactory 
results,  {irovided  the  preiraration  was  genuine.  It  is  a  high-priced  arti- 
cle, aod  therefore  frequently  subject  to  adulteration.  Still,  if  a  genuiue 
and  really  superior  article  could  everywhere  be  procured,  its  high  price 
would  be  DO  serious  objection,  because  the  dose  required  is  very  small. 
But  it  is  not  as  easily  handled  and  dissolved  as,  for  instance,  carbolic 
acid. 

Of  all  the  antiseptics  exi)erinient«d  with  as  proi)hylacticB,  carljotic 
acid,  everything  considered,  has  given  by  far  the  most  satirfactory  re- 
sults.   Considering  the  small  dose,  8  to  10  drops  of  a  05-per-ceut  boIh- 
tion  three  times  a  day  for  every  hundred  pounds  of  Uvc  weight,  it  is 
very  inexjicnslve,  as  a  pouud  goes  a  good  ways,  and  a  pound  of  Malhncfe- 
roodt's  best  crystallized  carbolic  acid,  such  as  I  have  almost  exclnsively 
used  in  my  experiments,  can  now  be  bought,  if  purchased  iu  larse    j 
quantities, for  Gd  cents.    Eetail  druggists  usually  ask  fiom  75  cents  to(tl. 
It  is  not  disagreeable  to  the  bogs;  does  not  destroy  their  apjwtite  or 
perceptibly  interfere  with  any  organic  functions,  except  that  it  reduces 
the  animal  heat,  which,  perhaps,  is  just  what  makes  it  an  efttcient  propbj-    | 
lactic.    Of  course,  if  much  larger  doses  than  those  indicated  are  giveu,    , 
which  is  not  at  all  necessary^  it  becomes  a  deadly  poison.     Ailer  it  has 
been  used-  a  few  days  the  auiiuals  evidently  like  it,  and  seem  to  almoi:t    ^ 
crave  for  it  when  its  use  is  discoutinned.    Even  the  disease<l  animak,     , 
long  after  they  have  ceased  to  care  for  solid  food,  will  take  the  carlwl- 
ized  water.    It  is,  however,  only  a  prophylactic,  and  all  it  does  or  eau     I 
be  expected  to  do  is  to  destroy  the  conditions  necessary  to  the  develop-     I 
meut  and  propagation  of  the  swine-plague  Scbizopby  tes.    It  does  ootdi- 
rectly  kill  them,  at  least  not  in  such  a  dilution  in  which  it  coo  besafety    | 
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siren  to  a  hog ;  its  effect,  therefore,  it  must  be  conclnded,  is  either  indirect 
(jirobably)  or  aficamnlative.  It  will  not  and  cannot  repair  or  even  redace 
the  morbid  changee  vhioh  have  already  been  produced  and  are  atill  ex- 
isting, and  therefore  cannot  be  expected  to  effect  a  cure  of  a  diseased 
auiinal.  Such  a  thing  is  oat  of  the  queBtion.  All  that  carbolic  acid  or 
iiiiy  other  prophylactic  can  be  expected  to  do  is  to  prevent  and  to  arrest 
the  morbid  process  by  changing  or  destroying  certain  conditions  neces- 
Hary  to  the  metamorphoses  and  propagation  of  the  pathogenic  Stthizo- 
[iliyteR.  So,  for  instance,  iodine,  it  seems,  is  an  efficient  prophylavtio 
I>rincipally  on  accoant  of  its  great  affinity  for  albuminous  componnds, 
Ihe  very  thing  that  is  appropriated  and  withdrawn  t^m  the  organism 
of  the  animal  by  the  Schizophytes ;  Iodine,  therefore,  deprives  the  latter 
of  their  pabulam,  and  thus  destroys  the  conditions  necessary  to  their 
ilevetopment  and  propagadon. 

If  a  cessation  of  the  morbid  process  has  been  effected  by  arresting 
or  neutralizing  its  cause,  and  the  morbid  changes  produced  are  not  al- 
reiuly  irreptirable,  a  "  cure  " — that  is,  to  effect  recovery — ^may  safely  be 
left  to  nature.  If  the  morbid  changes  have  become  irreparable  the  ani- 
mal will  in  all  probability  die ;  if  it  lives  it  will  only  partially  recover, 
and  never  be  healthy  again. 

In  conclusion,  it  may  be  well  to  say'a  few  words  abont  tUk  manner  of 
iKliiiiniatering  medicines  to  hogs.  If  one  commences  it  right  it  is  very 
fasy;  but  if  the  nature  of  the  hog  is  not  understood,  aud  force  is  at- 
tempted, not  much  success  will  be  attaine<l.  A  hog  has  a  very  fine  nose, 
but  rather  indifferent  taste,  and  therefore  will  voluntarily  take  almost 
iinything,  even  quiuine,  if  it  is  mixed  with  ita  food,  provided  it  has  not 
an  objectionable  smell.  This,  however,  does  not  mean  that  things  which 
liave  an  objectionable  smell  to  human  beings  have  the  same  to  hogs;  on 
the  contrary,  a  hog  undoubtedly  fiu<l8  certain  things  very  pleasing  to 
its  olfactory  nerves,  and,  maybe,  highly  aromatic,  which  are  nauseating 
to  a  human  being;  and  vice  versa.  There  are,  therefore,  a  great  many 
medicines  which  are  voluntarily  taken  by  any  hog  if  mixed  with  its  food 
or  drink,  and  to  give  the  medicines  with  either  food  or  drink  is  by  far 
llie  best  way,  as  long  as  the  hog  has  any  appetite  or  any  desire  to 
<Irink.  Fluid  uiedi  sines  are  best  administered  in  the  wat«r,  milk,  or 
slop,  and  so  are  soluble  powders  or  powders  of  light  specific  weight, 
light  enough  to  swim  in  water.  Heavier  and  more  or  less  insoluble 
]>owders,  sach  as  calomel,  cannot  in  that  way  be  given,  but  most  be 
mixed  with  the  food — a  masb,  for  instance.  If  the  hog  has  but  little 
apjwtite,  and  is  therefore  not  inclined  to  take  the  medicated  food,  a 
luiled  potato,  or  a  piece  of  one,  constitutes  the  best  vehicle  for  the  medi- 
cine, becanee  the  bog  will  take  it  if  it  has  any  appetite  whatever.  Of 
course,  all  solid  medicines  designed  for  bogs,  especially  for  anch  as  have 
iliminhhed  appetite,  must  be  concentrated  and  be  of  small  bulk.  Vo- 
litDinons  metlicines  won't  do.  If  a  sick  bog  has  no  api>etitc  wliatever, 
or  will  not  take  even  a  boiled  potato,  and  it  is  necessary  to  give  some 
TJtedicine,  it  must  be  administered  either  in  shape  of  small  pills  or  by 
laeaiis  of  a  hypodermic  injection,  and  of  course  be  concentrated,  or  of 
verj-  little  bulk.  To  drench  a  hog  is  a  dangerous  and  difficult  opera- 
tion. The  animal,  as  soon  as  force  is  used,  will  squeal,  and  then,  when 
taking  breatJi,  the  medicine  will  go  down  the  windpipe  into  the  lungs, 
nud  often  suffocates  and  kills  the  animal  before  the  whole  drench  ia 
imured  down,  or  if  not  killed  outright  it  usually  dies  within  a  short  time 
')f  tQtlainmatiou  of  the  longs  and  respirator^'  passages.  Drenching  ahog 
i*i  doubly  daogerons,  if  the  drench  contains  undinsolved  or  suspraded 
potrdcTB.    Any  one  fomiliajr  with  the  anatomy  of  the  larynx  and  pharynx 
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of  the  hog  will  knoTv  the  reason  why  drenching  is  attended  with  so  mnch 
danger.  Those  who  i>reacril)e  medicines  to'be  administered  as  a  drench 
manifest  by  so  doing  their  gross  ignorance,  and  proclaim  themselves  as 
inexperienced  quacks. 

TREATMENT  OP  TEBY  SIOE  ANIUALB. 

As  to  a  medical  treatment  of  an  animal  in  an  advaaced  stage  of  swine 
plf^ne  I  have  no  snggestions  to  offer,  as  I  have  long  ago  come  to  the 
couclnsion  the  sooner  sach  an  animal  dies,  or  is  pnt  oat  of  the  vay,  the  i 
better  it  is  for  the  owner,  at  least  as  far  as  dollars  and  cents  are  con-  ; 
cerned.  I  advise  those  who  yet  believe  in  the  possibility  of  coring  (re-  . 
storing  to  h^th)  a  hog  in  an  advanced  stage  of  the  plagne  to  make  a  | 
few  post-mortem  exam i nations,  to  examine  pardcolarly  the  longs,  the 
lymphatic  glands,  the  heart  and  intestines,  and  then  compare  what  they 
funnd  with  the  condition  of  those  parts  or  organs  in  a  heoltiiy  animtU, 
and  they  will  soon  be  converted. 

Very  respectfully  submitted. 

H.  J.  DETMEB5. 

Champaign,  III.,  October  30, 1881, 


CONTAGIOUS  PLEUEO-PNEUMONIA. 

FINAL  BEPORT  OF  CHATtLES  P.  LTMAN,  F.  E.  C.  V.  S. 

Hon.  GBOEGE  B.  liOEIMO, 

Commiegioner  o/Agrieultttre  : 

SiE ;  In  compliance  with  yoor  instmotionB  I  have  the  honor  to  report 
the  following: 

In  Maryland  during  the  last  two  months  contagious  plenro-pucumo- 
uia  is  reported  to  me  ashavingreoeived  some  further  extension ;  uotfaiDg, 
however,  in  this  connection  is  especially  important,  for  the  diseased  di^i- 
taict  remains  practically  the  same  in  this  State.  For  some  reason  or 
other  the  proprietors  of  the  bone-boiling  establishment  have  reduaxi 
their  price  for  dead  and  dying  cows  to  $2  per  head.  This  the  owners  of 
snch  animals  consider  too  small  a  price,  and  as  a  result  the  carcasses 
become  the  property  of  the  "pudding  butchers," and  so,  I  suppose, miicb 
of  this  meat  becomes  human  food,  for  which  purpose  it  is,  to  say  the  leasl, 
worthless.  Cattle  are  killed  in  and  about  Baltimore  by  butchers  i" 
their  own  establishments,  and,  I  am  informed,  none  of  thciu  kill  in  ex- 
cess'of  twelve  or  fourteen  head  a  week.  It  seems  to  me  that  the  loc:iI 
board  of  healtli  could  do  much  to  prevent  this  rather  iHsgustiug  Rtdtc 
of  affairs,  by  the  estHblishment  of  abattoirs  and  compelling  all  butchers 
to  come  into  them,  as  is  done  in  Boston,  and  to  a  certain  extent  in  Phila- 
delphia and  Xew  Tork.  Your  inspector  for  Maryland  says  that  Iip  is 
satisfied  that  now  most  of  the  diseased  animals  are  kept  away  fruni  tbo 
stock  yards  iu  and  about  Baltimore.    He  says : 

Tbo  ereftter  daneer  lies  in  theaaleof  Bnimals  that  hftve  been  linrried  intnmarlict 
fh'in  ftnus  or  staiiles  where  "oontagioua  pleuro-paeQiiioi]i&''  haa  loade  its  fintnp- 
pt'urauce,  Membere  of  ax'^cII'Q™!  sooietiea  could  prohibit  this  practice  to  >  gmt 
extent  if  they  nould  notify  the  maninohargoof  the  stock  yardof  Huch  transautiuiis; 
il  would  destroy  the  sale  of  anoh  stook. 

Very  few  cattle  are  being  shipped  now  from  Baltimore  to  Great  Dritafn. 
In  Pennsylvania,  contftglouB  pleuro-pnenmonia  has  received  a  frt^li 
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outbreak;  tbfs  time  in  YortConnty.  Three  additional  herds  have  been 
infected,  two  in  Springfleld  and  one  in  Shrewabary.  This  naturally 
extends  the  more  recently  infected  district;  but  the  whole  matter  is 
in  the  efficient  hands  of  Mr.  Secretary  Edge.  The  infection  has  been 
traced  in  one  case  to  Harford  Gonnty,  Maryland,  and  in  the  other  two 
to  Baltimore. 
Yonr  inspector  for  Pennsylvania  says : 


There  were  shipped  from  Philadelphia  to  Eorope,  in  1S78,  4,166  head 
of  homed  cattle ;  in  1879,  5,876  head }  in  1880,  2,474 ;  in  1881,  none. 

This  is  a  sample  of  tlie  way  or  the  rate  at  which  this  whole  trade  is 
being  lost  to  as.  A  letter  on  this  subject  from  Messrs.  Peter  Wright 
and  Sons,  of  Philadelphia,  says : 

DiuiiiE  (hn  latter  part  of  1878  -we  liud  oontraated  with  piomiueDt  ahippera  of  Chi- 
«(•[»  ttDcf  Philaiiulpliia  (whoso  nairioB  «o  can  proliably  get  perraiBBion  to  mvo  U  you 
desire  it),  for  Hbipment  of,  say,  'iOO  cnttle  per  vreek,  from  Fhiladelpbia  to  Liverpool, 
■nd  iboiit  the  name  nnmber  fruni  Bnltiuioro  to  Liverpool,  aod,  in  order  to  ftilfUI  theso 
eoutracts  we  diapatched  a  Tepreaentative  to  I^ompe  to  orrao^  with  prominent  ship- 
awnen  there  foe  regular  weukly  lines  of  Hteamers  (seven  st«aiDBniii  eaoh  line)  to  run 
between  the  ahove-mentionud  portH,  during  the  Bhipping  seiwoa  of  1MT9.  Upon  the 
pusage  of  the  order  in  council,  in  Fuliruary,  1879,  our  shippera  were  nnablo  to  fulfiU 
tbeir  cootractfi,  and  we  wet«  placed  in  the  moat  embarraasing  position  with  the  owners 
ol  the  Bteunen  frhich  we  had  sounred,  and  had  to  face  the  probability  of  very  heavy 
loaa. 

The  total  expense  incurred  in  the  snppression  of  pleuro  pneumonia  in 
the  State  of  Pennsylvania  by  the  8tat«  authorities  daring  the  year  1881 
!>»  been  (3,409.62. 

And  had  it  not  been  for  Marylnnd  allowinp;  diBeasoU  cattle  to  be  sent  out  of  their 
State,  we  efaoold  non  l>e  olear  of  this  dinease  (that  i»,  if  there  is  no  more  disease  than 
»«  know  of  now  in  this  Slate.)  I  think  there  is  no  donbt  that  this  State  will  con- 
liuoe  ita  present  urganizaiinu  for  the  HuppreBston  of  oontagloas  pleuru-pneumonis, 
ertn  should  the  ozpviiBe  exceed  |^,000  per  year,  for  a  year  or  two  at  least,  without 
tny  ii.otioy  help  from  Congress,  as  our  oicneri  of  itock  lAoroughty  nnderitand  tkt  danger 
tfthedweate. 

Cattle  killed  on  account  of  being  diseased  are  now  cremated  by  order 
of  the  State  authorities. 

From  New  Jersey  I  have  no  advice  relating  to  the  extension  or  dimi- 
UDtion  of  contagions  pleuropneumonia.  Facts  relating  to  this  matter 
can  only  be  obtained  now  from  Dr.  E.  M.  Hunt,  upon  whom  I  had  no 
aathority  to  call  for  tlie  information.  Yonr  inspector  located  at  Camden 
writes  as  follows: 

Oa  theTth  December  I  detected  two  cows  with  Inns  tronhle,  intwolotsof  five  aod 
■ii,  respectively,  which  came  to  the  ferry  yudsfromMount  Hotly,  BnTlJoj;toDConK..7' 
New  Jersey.  The  other  from  Elmer,  Salen^  Connty,  consigned  to  the  same  firm  and 
imaodeC  for  "Bologna" beef.  I  accompanied  them  f-o  the  slatightar-house,  where  1 
I'lil  tn  remain  nearly  the  whole  day  in  order  to  see  them  slaughtered,  which  was 
liiially  consammated.  The  Monnt  Holly  oow  was  an  old  chronic  case,  having  a  largo 
a'lk-eu  in  tlie  central  portion  of  the  right  lunz,  together  with  a  cavity  in  an  adjoining 

t"ni'>D.  The  left  lung  also  had  a  BnialL  cavity  m  the  inferior  portion  of  the  larger  lohe. 
Ii*  G'mer  cow  was  an  acnte  case,  alfected  in  one  lung,  which  was  alro.idj  beginning 
t"  take  on  a  condition  of  hepatization. 

On  tbcShli  of  the  same  month  I  detected  » two-year-old  steer  In  a  lot  of  twenty-one 
npod  ljnid!;ht  on  tlio  river.  The  steer  was  said  to  have  heon  brought  from  Baltimore, 
M>l.,whieliIfoiind  to  bo  trne,  as  I  traced  him  directly  back  as  far  as  Wilmington,  and 
tti<rn  asc«rlni[ied  that  be  hod  come  tlieuue  from  Baltimore. 

,  On  llieiatb  I  found  three  chronic  casesinauotherlot  of  "Bologna"  beofoowBCom- 
n'K  ^*ra  ftom  Gloucester  Connty,  New  Jersey.  On  the  17th  another  chronio  case  from 
Caiiidea  Count; )  on  the  iJSd  two  other  chrouic  caaea  from  Gloucester  County,  and  oa 
lue  STth  a  sabaonte  ooae  iiota  Burlington  Comity.  AH  of  them,  with  the  excepdon 
23aq  , 
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of  the  alser,  wen  eawa  intended  for  plftnshter  fi>r  "  Bologna  lieef,"  were  in  geod  c«n- 
dit'tODSppueutl*— MmeoftUeca  fat^wa  wore,  with  one  or  two  exocptionB-ertirclT 
recovered  tram  tlie  effects  of  the  diseftaa  aa  far  u  one  oould  Jndge  by  extamM  »pp«ar- 
kiicue.  Kad  w«re  all  en  route  from  New  Jerser  to  Philadelphia  for  elaagbter. 

Tlie  State  of  New  York  hoe,  I  understand,  some  $50,000  in  troasury 
apiiropriated  for  BtampiDgoutplenro-pnenmonia.  Of  tbis  amount  Ilic.v 
iii-e  said  to  have  used  only  aboat  |3,000,  and  it  seems  to  be  a  tact  that 
tlie  disease  lias,  dnring  the  past  year,  received  qnite  important  exteii- 
sioii  within  the  limits  of  the  State;  that  is,  it  seems  to  have  reoccnpiitl 
the  pottions  of  the  State  aboat  New  York  City  which  were  so  thoroughly 
pureed  by  Frofessor  Law  but  a  short  time  since. 

I  do  not  kuow  that  I  can  a<ld  much  to  this  report  that  will  increase 
itR  value ;  the  facts  speak  for  themselves.  Although  I  think  tbnt  most 
diMiideiUy  England  has  never  received  a  case  of  pleuropneumonia  from 
*'.h\\vT  Boston  or  Portland,  I  still  think  that  their  position  upou  the  ques- 
tion of  their  receipt  of  our  cattle  is  a  perfectly  ta.ii  one,  and  leavtjs  no 
room  for  cotTiplaint.  When  it  is  remembered  how  many  thonsantU 
pounds  sterling  have  been  lost  by  British  cattle  owners  on  iiccduut  of 
the  introduction  among  their  herds  of  foreign  cattle  affected  with  exotic 
contagious  diaeafiea,  and,  as  they  say,  vheu  one  thinks  of  how  little 
pro\'iHion  we,  as  a  government,  have  made  to  prevent  the  spread  of 
plcuro  pneumonia,  it  is  difScult  to  see  how  they  can  do  otherwise.  That 
this  disease  really  has  an  existence  in  a  certain  part  of  this  country, 
they,  tlirongh  tlieir  consuls,  are  as  well  aware  as  we,  and  no  amount 
of  testimony  to  the  contrary  by  this  intelligent  fanner  and  the  other 
experienced  dealer,  will  have  the  slightest  possible  effect  upon  tbclr 
iictioo.  1  thoroughly  believe  that  were  we  able  to  show  a  country  en- 
tirely free  from  this  disease,  the  restrictions  now  imposed  upon  oar  cattle  | 
landing  in  Great  Britain  would  at  once  be  removed,  other  conditions 
being  the  same  as  now.  That  is,  I  am  a  strong  believer  in  their  honesty 
of  purpose  )Q  this  matter.  It  is  a  significant  fact  that  no  condemnations 
have  been  made  since  last  June  npon  cattle  coming  from  Boston  or  | 
Portland. 

In  regard  to  ridding  ourselves  of  tbis  present  incubus  upon  wliat 
should  be  a  large  and  profitable  export  trade,  and  which  now  seems 
threatened  with  extinction,  as  well  as  to  prevent  for  all  time  the  great  j 
danger,  which  I  feel  to  be  a  real  one,  of  the  introduction  of  this  pest  to 
onr  Western  cattle  ranges,  from  whence  it  conld  never  be  dislodged,  I  • 
can  think  of  bnt  one  method  which  seems  to  me  to  oflfer  in  any  degree  I 
a  hoi>o  of  success,  and  that  is  for  Congress  to  take  the  matter  in  charge 
in  some  way  that  will  give  the  power  to  and  compel  some  one  anthority  ' 
to  control  tbu  movements  of  all  animals  within  the  diseased  districts,   i 
and  at  the  same  time  take  such  other  steps  as  may  be  necessary  for  the 
killing  of  all  animals  diseased  or  infected.     I  have  no  faith  in  the  un* 
nimity  of  action  iu  the  matter  by  the  directly  interested  States  them-   I 
selves — tbis  for  various  reasons,  which  I  have  thoroughly  luarnetl  tn 
appreciate  during  myrecent  experience — neitherwill  action,  which  niilr   I 
creates  a  power  capable  of  spasmodic  effort^  be  of  avail,  else  the  whole 
country  will  but  repeat  the  recent  experience  of  the  State  of  New  York—   I 
a  number  of  thousands  of  dollars  spent  for  nothing  and  a  full  supply  of 
plenro-pnenmonia  on  hand. 

Therefore,  unless  national  action  can  be  had,  and  that  iu  such  a  iray 
and  under  such  circumstances  as  to  insure  the  continuance  of  proper 
measures  until  the  desired  freedom  from  the  disease  is  attajued,  it  would 
be  just  as  well,  as  far  as  the  effect  upon  contagious  pleuro-pnenmcmia  is 
coucenied,  to  let  the  matter  aJoue  first  as  last,  and  certaiiUy  to  do  so  at 
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first  would  contribute  very  largely  to  th«  pomfort  of  any  one  who  mifclit 
lie  .i|ipojnted  oxecntiTe  of  any  compromiaiD?  inetliodH  of  exteioiiimtioii ; 
tliut  18,  if  it  is  not  a  "  bull "  to  assume  that  one  can  Btoji  doing  a  tiling 
III  liii'u  be  coiDinences  it,  I  think  I  have  heard  somewhere  of  its  being 
It  tier  for  a  man,  under  certain  oiroumstaucea,  if  he  had  never  iMten  born. 

1  <:tiiiuot  clo»e  this  letter,  which  I  BQi)poHe  will  be  uiy  last  one  to  you, 
withiiut  tbaukiug  yon  for  your  numerous  kindnesses  to  uie,  and  wishiuc 
j'dii  jierHOunl  prosperity  in  the  administration  of  the  iniiny  and  varied 
iiiitifi4  of  Commissioner  of  Agrienlture.  If  at  nny  time  such  iuforma^ 
tioii  n>{pinliiig  contafnous  pleuro-pnoumonia  as  I  may  have  will  be  of 
M-rviec  to  yon,  I  shall  most  gladly  furnish  il. 

Hestteutfiilly  Bubmittod. 

CnARLES  P.  LYMAIf. 

UusTON,  Mass.,  Janvary  30,  1SS2. 


DISEASES  AMONG  HORSES  IN  ILLlNOia 

Bon.  Geo.  B.  LoBHia, 

CommUaioner  of  Agriculture: 
Sir  :  When  1  received  yonr  dispatch  of  tbe  Stb  inslantj  directing  nio, 
at  tbe  rciQueHt  of  Hod.  James  It.  3cott,  peMident  Illinois  State  Board 
of  AKiiuiilture,  to  inquire  into  a  fatal  epizootic  among  horse*  in  this 
(Champaign)  coanty,  1  had  already,  ou  tlie  6th  instant,  made  a  visit  to 
tiie  locality  where  tbe  alleged  epizootic  prevailed,  a  form  near  Linden. 
grove  in  tbe  northeast  corner  of  Orittendcii  Township,  about  18  miles 
Boutbeast  of  Champaign.  One  mule  about  ten  years  old  and  three 
young  borsea  (two  mares  and  one  gelding),  each  about  three  and  oiio- 
half  years  old,  had  died,  and  one  mule  idtout  t«n  or  eleven  years  old  was 
(iiseiiKed,  while  one  8-year  old  horse  was  yet,  to  all  appeurunces,  |H!r- 
fectly  bc^tby.  All  six  animals  were  owned  liy  Mr.  Wm.  Silver,  and 
i»nstituted  the  whole  stock  of  buimes  and  niiik-ti  ku|it  on  bis  farm. 
According  to  Mr.  Silver,  the  aniuials  which  died  exhibited  the  ttiiino 
symptoms  as  the  mute,  which  I  found  diseased.  The  latter,  a  imu-u 
mule,  was  almost  completely  paralyzed,  and  found  lying  pruatr.Lte  on 
the  ground  about  two  rods  from  a  small  dttoh  in  a  Held  or  pasturo  uiid 
not  far  tmia  the  house.  All  the  voluntary  muscles  appetuotl  to  be 
flaccid ;  everj'  limb  could  be  placed  in  any  position  dcsireil ;  the  ears 
were  hanging  downward  and  backward,  following  tlio  law  of  granty ; 
the  tail  when  placed  in  an  unnatural  position  could  not  be  runwvud 
uut  of  it  into  a  more  natural  one,  although  tbe  auiuiai  at  the  same  time 
vaxableto  make,  and  did  make,  foeble  kicking  movemenis  with  all 
four  legs.  The  urine  incessantly  flowed  off  from  the  vulva  probably  in 
tliesame  ()iiautity  in  which  it  was  secreted,  and  presented  a  norma) 
wlur  but  a  somewhat  roi>y  appearance.  The  rectum  was  full  of  dung, 
'vliicb  WAR  not  voided  till  it  was  oroivdcd  out  by  other  fecal  masses. 
If  pricket!  with  a  pin  in  the  hind  quarters  tbe  animal  did  not  reiiot  at 
all,  aud  if  pricked  further  forward  it  only  showed  slight  sensitiveness, 
iuUicated  by  a  barely  perceptible  quivering  of  the  skin,  which  did  not 
iuiiouut  10  any  defensive  movement.  Paralysis  was  therefore  consid- 
«fKd  as  uloiost  complete.  The  pulse  was  very  small  and  fbeble;  ooly 
41  b«it8  in  a  minute  could  be  counted ;  and  tbe  temperature  in  the  reo- 
tiiin  and  in  the  vagina  was  low — a  few  degrees  below  normaL  Tlie 
diennometer  I  had  with  me,  and  which  I  waa  compelled  to  xta^  ai  t"^  ~ 
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one  in  regular  nee  met  with  an  accident  a  short  time  before,  was  not 
very  accarate.  and  only  indicated  97°F.  The  temperature  was  probably 
1°  higher.  The  animal  made  faint,  though  almost  inccBsant,  stmggles 
with  lier  legs — kicking  or  pawing  motions — -just  such  as  a  horse  or  mule 
almost  entirely  deprived,  hke  the  one  in  question,  of  the  control  of  it^ 
Umbs  very  likely  would  make  if  suffering  from  colic  or  from  some  in- 
ternal pain  of  a  spasmodic  nature.  As  my  first  visit  happened  to  be  in 
the  evening,  a  little  after  sunset,  and  as  the  struggles  of  the  animal, 
by  bumping  her  head  on  the  gronnd,  had  caused  the  eyelids  to  swell 
to  such  an  extent  as  to  nearly  close  the  eyea,  an  abnormal  dilation  of 
the  pupils,  if  existing,  could  not  be  observed.  The  color  of  the  visible 
mucous  membranes,  wherever  the  latter  were  not  lesioned,  and  there- 
fore more  or  less  inflamed,  appeared  to  be  normal.  My  first  diagDOsis, 
very  naturally,  was  cerebrospinal  meningitis,  uotwithtitandiug  some  of 
the  symptoms  usually  attending  that  disease  were  wanting. 

Your  dispatch  was  received  at  5  p.  m.,  November  S,  and  my  second 
visit  was  made  the  next  day,  November  9.  I  found  tlie  siok  mule  still 
alive,  ind  even  somewhat  better,  for  she  was  able  to  move  her  ears,  to 
keep  her  head  raised,  at  least  for  a  short  time  after  she  had  been  assisted 
in  raising  it,  and  also  to  retain  her  urine.  Her  apx>etite  apparently  was 
good,  pulse  and  temperature  about  the  same  as  ou  my  first  visit;  aud 
the  kicking  and  pawing  motions  were  less  &equent  or  almost  entirely 
absent  The  eyes  were  almost  entirely  closed  by  the  swelling  of  the 
very  sore  eyelids,  but  as  far  as  could  he  ascertained  the  pupils  of  the 
eyes  were  not  abnormally  enlarged. 

Of  the  three  horses  aud  one  mule  which  had  died,  the  mole  was  taken 
sick — ^became  paralyzed — on  Octol>er  27,  and  died  within  2^4  hoora.  Ac- 
cording to  Mr.  Silver,  the  paralysis  was  a  complete  one,  and  the  annual 
(a  mare  mule)  was  observed  for  two  days  before  that  date  to  be  acting 
nnnsnally  dull  or  drowsy,  and  to  be  slow  in  her  movements. 

One  of  the  three-year  old  horses — the  gelding — was  taken  sick  on  Octo- 
ber 28,  or  one  day  later  than  the  mule;  and  the  other  two— the  mares— 
on  October  29,  All  three  died  on  8unday,  October  30.  All  of  them,  as 
IB  now  remembered,  but  scarcely  noticed  by  Mr.  Silver  at  the  time,  exhib- 
ited some  premonitory  symptobis  for  a  few  days  before  they  became  par- 
alyzed; they  appeared  to  lack  their  usual  liveliness,  acted  somewhat 
dull  and  sluggish,  were  slow  and  awkward  in  their  movements,  and  par- 
ticularly one  of  the  mares,  said  to  have  been  a  very  spirited  animal,  was 
lagging  behind  when  hitched  to  a  wagon  two  days  before  she  became 
prostrate,  and  could  "  bear  the  whip,"  which  she  never  could  before. 
Kone  of  them,  I  was  informed,  showed  any  signs  of  bloating  or  pl»iii 
symptoms  of  colic;  but  aa  to  the  latter  I  have  reason  to  believe  Mr. 
Silver  was  mistaken,  because  the  almost  incessant  attempt  at  stnigglinf! 
and  kicking  observed  in  the  mule,  which  I  saw  alive,  cannot  very  well 
be  interpreted  as  anything  but  a  sign  of  distress — symptoms  of  colic.  It 
may  be  the  other  animals  struggled  less,  becanse  in  them  the  paralyGis 
was  more  complete.  Two  of  the  animals  that  died,  it  seems,  must  have 
exhibited  difficulty  of  breathing — stertorioua  breathing,  probably— be- 
canse Mr.  Silver's  brother,  Mr.  Wallace  Silver,  an  experienced  fenner, 
who  saw  them  while  alive,  diagnosed  inflammation  of  the  Inngs.  Hi- 
Wilham  Silver  made  a  poat-mortem  examination  of  the  mule  which  died 
first,  and  of  the  gelding  which  died  October  30.  (The  two  mares  died 
at  his  brother's  place.)  In  the  mule  he  found  the  lungs  gorged  with 
dark-colored  blood,  and  nothing  else  abnormal.  Brain  and  spinal  cliord 
were  not  examined.  In  the  ttiree-year  old  gelding  he  fonnd  nothing  that 
be  thought  appeared  to  be  abnormal.    Brain  and  spinal  chord  weie  not 
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examined.  The  two  three-year  old  mares,  which  were  taken  aick  Octo- 
ber 29,  or  very  likely  daring  the  night  of  October  28-29,  were  driven  to 
a  wagion  on  October  28  by  Mr.  Silvei'?  son  to  hia  ancle's  place,  a  distance 
of  abont  11  miles,  and  while  there  were  taken  sick  and  died.  The  mnle, 
which  I  fonnd  prostrate  on  November  6,  and  also  saw  on  November  9, 
became  paralyzed  on  Thursday,  November  3,  exhibited  premonitory 
qinptoins,  datlness  or  dronsineas,  for  aboat  a  week  before,  was  almost 
coiupletely  paralyzed  on  November  6,  a  little  improved  on  November 
9,  and  died  in  the  afternoon  of  November  11,  according  to  a  telegram 
rt*eive«l  from  Mr.  Silver  on  the  evening  of  that  day.  I  woald  have 
(."oite  there  again  to  make  a  po»t-mortem  examination,  but  the  almost 
i-uutiouous  raius,  heavy  on  November  11  and  November  12,  had  made 
tbc  roads  so  bad  that  no  livery-stable  owner  in  Champaign  was  will- 
iu^  to  famish  me  a  team  to  go  18  miles.  Tbe  mule,  while  paralyzed, 
vaa  treated  with  strychnine  (atrychn.  nitric],  of  which  first  one  and  then 
t«o  gntiu  doses  were  given  on  Monday,  Tuesday,  Wednesday,  and  prob- 
ably Thursday  and  Friday,  with  apparently  some  snccess  in  the  begin- 
ning, or  at  any  rate  till  Wednesday  or  Thursday.  Tbe  mnle  probably 
would  have  recovered,  or  at  least  would  not  have  died,  if  it  had  not 
been  lying  outdoors  on  wet  ground,  without  any  shelter  or  protection 
against  the  cold  winds  and  heavy  rains.  It  rained  several  days  daring 
the  week,  particularly  Tuesday  and  Friday.  Only  on  Wedn^day,  No- 
vember 9,  the  weather  was  good.  As  alr^dy  stated,  my  diagnosis^  be- 
fore 1  subjected  the  locality,  the  pasture,  the  previous  treatment  of  the 
noimals,  &a,  to  a  searching  examination,  was  oerebro-apmal  meningitit, 
and  the  same  afterwards  suffered  but  a  slight  modification  in  so  far  aa 
tlie  locality,  the  peculiarities  of  the  pasture,  and  the  conilitions  and  the 
general  treatment  to  which  the  animals  had  been  subjected  afforded 
Buffieient  canse  to  produce  the  fatal  disease. 

The  pasture  is  a  piece  of  rolling  land,  sloping  toward  the  middle  and 
toward  tbe  south ;  it  is  divided  into  two  unequal  halves  by  a  small  ditch 
tr.ivDrsing  it  obliquely  from  northeast  to  southwest.  It  is  what  may  be 
called  a  new  pasture,  contains  some  timothy  grass  and  clover,  an  aban- 
iUdco  of  green  rye,  aud  innumerable  weeds.  The  northeast  portion  of 
ttie  pa^titi'e,  aboat  two  acres  of  ground,  is  sloping  toward  the  south,  and 
lull  of  Jamestown  weeds  {Datura  stranumium).  It  was  formerly  a  house 
place.  Tbe  Jamestown  weeds  were  mowed  in  tbe  latter  part  of  June, 
or  iu  the  fore  part  of  July,  and  left  on  the  ground  to  wither.  Last  sum- 
mer was  exceedingly  droughty,  and  the  whole  pasture,  in  consequence, 
became  almost  destitute  of  vegelation,  except  of  such  weeds,  so-called 
rag- weed  {Ambrosia  artemi8i<rJ'olia),{ormstaace,Ba  will  grow  in  spite  of 
any  drought.  When  it  commenced  to  rain  iu  the  latter  part  of  Septem- 
ber all  vegetation  revived,^n  abundance  of  young  rye  sprouted,  some 
eloverand  timothy  grass  appearc<l,  and  young  Datura  stramonium  plants 
became  very  uumeroos,  even  thick.  The  western  portion  of  the  pasture 
is  also  higher  ground,  drained  by  and  sloping  towards  the  small  ditch, 
and  contains  the  rotten  remnants  of  two  oat-stacks  of  last  year  which 
were  never  threshed,  because  the  oats,  being  very  rusty,  were  not  con- 
sidered worth  threshing.  These  two  oat-stacks,  at  present  mere  manure 
heaps,  constituted,  Iwas  informed,  during  tbe  whole  summer  the  princi- 
pal food  of  the  horses  and  mules,  and  also  of  some  cattle  and  hogs  kept 
in  the  same  pasture.  Farther,  near  the  ditch,  close  to  the  southern 
fence  of  the  i>a8ture,  is  an  old  well,  which  formerly  furnished  the  ani- 
malH  with  water  for  drinking.  In  consequence  of  the  long-continued 
drought  this  well  gave  out  and  became  dry.  Mr.  Silver,  iu  order  to 
have  water  for  his  stock,  recently  dug  another  well  three  or  four  steps 
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fttnti  the  ilitdi  ami  ii  few  rwls  north  of  tlie  old  one.  This  new  well, 
^vhif^li  wtiH  ling  IK  tli«  mulillR  nr  fore  part  of  October,  is  oulyO  feet  deep, 
mill  i:oritiiJiivd,  wiioii  1  was  tlicn'j  .iilHint  7  feet  of  wntcr.  At  any  rate 
llio  Hiirfuiie  of  t)i«  hitler  was  not  over  2  fc«t  lower  tb&n  the  surface  of 
tlio  tfi'Oiiiiil.  Tbc  water.  whK;h  is  tbe  Maine  &a  that  in  the  ditch,  aod 
iri>]iiM'i|iimit'>'  Kiii'fiKMi  wnier,  has  liecii  critically  examined  under  the  mi- 
cniMcojie  l>.v  myself,  and  been  subjected  to  a  chemical  examination  by 
■  l'i\>f.  U,  A.  Wcbor,  I'h.  D.,  of  the  Illinois  Industrial  University.  It  has 
ii  HOnii^wIiiit  peculiar  smell,  and  a  rather  stranf^e  taste,  which  I  am  nn- 
able  to  describe.  The  inierosco[>o  revealed  a  (;ood  deal  of  organic  mat 
ter,  |)rinuii»illy  consisting  of  vests  of  vej^etable  snbstftnces,  numerous 
doa<l  anil  some  living  monads,  very  minute  micrococci  and  micrococcus 
chntnfl,  companitively  few  larger  bacteria,  some  small,  oblong,  or  almost 
cylindrical  cryntals  (the  tatter  after  some  of  the  water  on  the  slide  had 
ovaporatetl ),  und  some  spores  similar  if  not  identical  in  appearance  to 
those  of  UHtilago  maidis  (cf.  drawing.)  The  chemical  examination  has 
not  revealed  any  narcotic  alkaloid,  but  haa  shown  that  the  water  con- 
tains a  considernble  quantity  of  some  vegetable  extract. 

Although  well  knowing  that  domestic  animals,  of  their  own' volition, 
rarely  ever  touch  Itofura  stramontum,  certain  symptoms  of  the  paralysed 
animals,  combined  with  the  peculiar  circumstances,  tlie  want  of  almost 
anything  green  but  weeds  till  October,  the  rotten  oats  diet,  and  the 
thereby  possibly  \itiated  appetite  of  the  horses  and  mnles,  suggested  the 
possibility  that  tbey  might  have  eaten  the  yonug  Datura  ttram.  plants. 
A  thorongh  examination  of  the  weed-pateh  (the  old  house  place),  tnade 
by  Mr.  Silver,  his  son,  and  myself,  revealed  tbe  fact  that  nearly  eveiy 
one  of  the  young  blooming  Datura  plants,  except  where  they  were  ex- 
ceedingly thick,  or  where  some  old  ones  had  been  left  standing,  were 
more  or  less  mutilated.  Some  of  them  lacked  more  than  half  of  llie 
whole  plant,  while  others  only  lacked  several  leaves,  a  flower  or  ayonii;' 
seed  capsule.  It  also  became  evident,  considering  the  manner  in 
which  horses  and  cattle,  respectively,  take  up  their  food,  that  not  llm 
latter,  but  the  former  had  bitten  off  what  was  wanting.  Besides,  tlic 
whole  patch  was  almost  entirely  destitute  of  cattle  excrement,  and  con- 
tained a  great  deal  of  comparatively  fresh  horse  voidings,  probably  to  n 
greater  extent  than  any  other  part  of  the  field  of  equal  siJie.  All  tbi*', 
however^  may  constitute  only  a  part  of  the  causes.  The  other  part,  in 
my  opinion,  must  be  found  in  the  following:  Mr.  Silver,  who  only  hist 
May  bought  the  farm — which,  by  the  way,  is  n  sadly  neglected  piece  of 
property,  and  has  been  under  litigation  for  several  years — has  no  stable. 
The  horses  and  mules,  therefore,  were  exposeil  night  and  day,  befoi-e 
and  after  coming  from  woik,  to  all  the  wet  and  cold  weather  we  h»il 
last  month.  This,  I  think,  constitutes  at  least  one  of  the  causes,  and 
may  be  the  principal  one,  although  1  do  not  doubt  the  rotten  oats,  tlie 
Datura  stramonium,  mi^  [mssibly  the  water,  acted  as  narcotic  ]ioiM)ii. 
and  considerably  contributed  in  bringing  on  the  paralysis.  My  opiniix) 
is  thai  if  the  fungus  growth  in  the  nitten  oats  aud  the  narcotic  JMvm 
stramonium  plants  had  not  oetul  upon  and  seriously  affected  the  i^-n- 
ters  of  the  nervous  sysleui,  the  effect  of  the  exposure  to  cold  and  wet 
would  have  l)eeii  a  less  suvere  one,  or  probably  would  have  manifeitteil 
itself  in  a  different  direction.  However  this  maybe,  I  am  quite  certiiin 
that  the  ejinses  of  the  death  of  Qve  animals  out  of  six  are  of  aliM^il 
nature,  and  that  the  [taralysis,  or,  if  preftjrred,  oerebro-spitial  menisffitis.  in 
not  of  an  epizootic  character.  Up  to  date  no  other  casefl  have  occurreil 
in  that  neighborhood.  It  must  yet  bo  mentioned  that,  as  reported  I'V 
Mr.  Silver,  the  mule  which  died  first  wa£  au  exceedingly  greedy  eat«r— 
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Otdeete  found  In  tbe  water  of  the  well  of  Mrs.  Silver's  poatore.   K  800. 
I,  i.— Micrococci. 
3.  3.— Dead  Uonade. 

3.— UTlns  Monads. 
4, 4..— Apparentlr  aporea  looldno'  like  ustlla^o  lueJdlS. 

a.-~DBtUa?o  oarbo,  not  Ibund  in  the  water,  for  comporlsoa  taken 
teota  oat  smut. 
Ot^octlTe:  ToUea  bcmosenous  Immersion,  V» 
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rfetit  glutton;  ILe  tlireo  yonne  borees  (two  mores  and  one  f^Iiliiifx) 
vfry  gm-dy  ratcnt;  the  mule  which  died  liuit  wan  m<;k  h  whole 
,  itiid  th«nM'uru  htui  a  much  oiihlcr  or  Ichd  nciite  iittiick  IIihii  thi- 
ttiiidiitla,  was  a  very  gofHl  thoufrh  not  ho  greetly  an  eater  aa  h  iiy  of 
'iherH,  while  the  eigbt>-year-ol(l  horae,  whichaloiie  uurvirutl  atid  fe- 
ih]  exerni>ted,  is  very  daiuty  at  liis  food.  Further,  t)ie  well  in  the 
lire  fiiniiohed  the  water  for  drinking  fbr  tbeboraesand  muleswbich 
.  but,  excepting  onoe  or  twice,  not  for  tbe  home  which  did  not  be- 
■  afi'eetutl. 

-lieving  that  farther  comment  ia  nnnecessary,  tbe  above  is  reK|>ect- 
sahmitted. 

H.  J.  DETMEItS. 
tUxPAiGN,  III.,  November  18, 1881, 


ANTHRAX  AMONG  CATTLE  IN  NEW  JERSEY. 

n.  QSOROE  B.  LOBINa, 

Oommistiinur  o/AgriekliHre: 
Am:  Tbe  following  is  the  hhitory  of  an  ontbieak  of  diseasewhieh  oo- 
rred  daring  the  year  1881  in  the  excellent  farming  and  dairy  section 
Mannington  Township,  Salem  Gotinty,  about  two  miles  from  the  city 
Salem,  New  Jersey: 

Mr.  Hogan  has  lived  on  the  farm  now  oocapied  by  him  nearly  fonr 
■ars.  He  generally  owned  abont  30  cattle,  and  soldmilk.  The  &nn  is 
•  a  good  state  of  caltivation.  The  pasturage  is  high  land  with  the  ez- 
'ption  of  a  luge  marshy  field,  which  afEoids  yearly  grass  wjtJiont  plow- 
g,  tmd  is  tfaerefare  much  used.  In  this  field  a  cow  was  found  dead  in 
line.  The  animal  waafonr  months  adrancedwitli  calf,  was  in  good  con- 
itiou,  Mid  had  not  been  noticed  as  being  sioh. 

A  second  cow  died  abont  two  weeks  after,  being  in  much  the  same 
'Ondjtion  as  tbe  othw,  not  haTlng  been  notioeably  sick.  A  third  cow 
tied  in  the  same  way  aweek  after.  About  the  last  of  July  or  early  in 
August  a  fourth  cow  died,  having  been  sick  one  day.  All  these  cows 
were  in  calf,  bnt  not  near  the  foil  period. 

Soon  after  this  two  of  the  borses  which  pastured  in  the  same  field 
died,  one  being  fonr  years  old  and  theothertwo.  The  horses  had  stopped 
Kiting  and  seemed  moping.    One  was  sick  forty-eight  honrs. 

The  fifth  cow  died  early  In  September,  and  after  this  the  sixth,  seventh, 
aatl  eighth.  None  of  them  were  sick  over  one  day.  One  died  twenty- 
sii  hours  after  calving,  and  the  calf  died  two  or  three  days  after. 

Tbe  owner  openedsomeofthe  animals,  and  althoughhe  was  not  aware 
oT  any  cut  or  scratoh,  abont  tiiree  days  after  one  examination  he  had  a 
Bvelluig  of  tbe  band  and  fore  arm,  which  was  treated  by  a  physician  in 
^lem  who  regarded  It  aa  resnlting  firom  this  dissection.  He  recovcretl 
vithootfurtber symptoms.  EarlyinSepterobertheState board  ot'beitltli 
liad  notified  (the  disease  being  snspected  as  plenro-pnenmonia)  1  Jr.  Mil- 
ler, of  Camden,  uid  Dr.  Bogers,  of  Westrllle,  Teterioary  inspectors  of  the 
board,  who  made  Uiree  or  fonr  visits,  exajnined  info  the  fitcts,  aud  made 
upott-mortem  examination  of  one  of  the  dead  animals.  The  concluuion 
arrived  at  was  that  it  mast  be  a  form  of  anthracoid  disease. 

A  lung  tiiat  had  been  pat  aside  fbr  examination  was  pulled  one  of  a 
l)uia  and  dragged  off  by  a  dog,  and  two  large  hogs  gc'  '^ 

Uoe  of  these  died  th«  next  day,  ukd  the  other  was  very 
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prematore  birth  one  montli  ahead  of  time  to  several  dead  pies,  bat  after- 
wards recovered.  Late  in  September  a  neighbor's  bull  broke  into  the 
pasture  and  was  with  the  cattle  two  days.  He  was  taken  home,  and  the 
second  morning  after  was  found  unable  to  get  up,  and  died  in  a  half  hour. 
Some  of  a  neighbor's  cattle  had  been  inthefield,  and  two  neighbors  liad 
pastured  in  adjacent  lots,  bnt  none  of  the  cattle  had  suSered. 

October  29  another  cow  died.  Those  about  springing  seemed  to  be 
most  liable  to  the  disease.  Only  one  was  giving  milk,  and  she  had 
shrinkage  of  milk  at  one  milking  only.  As  six  weeks  had  elapsed  we 
had  ho^d  that  tiie  disease  bad  disappeared  the  laat  of  September.  The 
township  committee,  orboard  of  health,had been  in  correspondence  with 
us,  and  the  herd  had  been  quarantined  from  oar  first  knowledge  of  the 
outbreak.  After  notice  of  this  last  caselvialtedtheherd  and  found  the 
owner's  best  horse  had  died  of  the  disease  the  night  before. 

I  could  find  no  trace  of  unusualdiseaseon  other  farms.  One  new^w 
had  been  bought  since  February,  and  she  was  bought  of  a  neighbor  who 
raised  her.  She  was  alive  and  well.  As  I  hud  not  eisjiected  to  find  a 
case  of  the  disease  at  this  visit,  I^had  no  veterinarian  with  me,  bat  pro- 
ceeded to  an  examination  myself.  *  I  found  no  lesions  about  the  tliroat 
or  upper  windpipe.  The  left  lung  was  intensely  congested — so  much  so 
as  to  admit  of  no  air.  There  was  abundant  effusion  of  yellowish  water 
into  the  right  pleura.  The  spleen  weighed  five  jionnds  after  some  thick 
blood  had  ooz&dfrom  it.  In  addition  to  its  size  it  cut  easily,  and  was 
In  parts  much  mottled.  The  liver  was  engorged,  and  about  two  pounds 
of  it  so  Mable  as  to  look  like  chocolate  grounilij.  The  heart  was  normal. 
The  stomach  and  intestines  were  examined,  but  there  were  no  signs  of 
active  congestion  discovered.  There  had  been  the  usuiil  defecatiou  and 
secretion  of  urine,  and  so  no  examination  was  made  of  the  kidneys. 
Blood  for  microscopical  examination  was  taken  from  the  jugular  vein  in 
two  bottles  and  taken  by  me  to  Dr.  Satterthwaite,  president  of  Uie  New 
York  Pathological  Society  and  lecturer  in  the  Columbia  Veterinary  Col- 
lege. Before  the  po»t-mortem  examinatiou  I  had  looked  carefully  over 
the  herd.  No  one  of  them  showed  signs  of  any  present  sickness,  and 
their  condition  seemed  very  good.  I>uriug  the  summer,  on  account  of 
short  pasture,  they  had  been  fed  rather  more  meal,  bran,  and  hulls  than 
usual. 

One  cow  having  a  bunch  under  the  jaw,  I  was  led  to  inquire  its  cause. 
The  owner  said  it  was  a  oow  he  hail  owned  two  or  more  years.  He  had 
purchased  it  of  a  neighbor  who  had  raised  it  The  tumor  was  hard  and 
had  been  growing  quite  a  while.  He  had  not  known  it  to  discharge^  1 
requested  that  the  animal  be  placed  iu  a  stable  for  examinatiou.  I  found 
at  least  two  points  where  it  must  have  discharged,  and  one  part  from 
which  I  could  get  a  very  little  pus,  the  odor  of  which,  on  close  approach, 
was  very  unpleasant 

On  inquiringofthosewhoattendedmostto  the  cattle.Ifound  that  there 
had  been,  three  or  fonr  months  before,  considerable  discharge,  and  that 
now  and  then  it  seemed  to  exude  a  little  matter.  The  cow,  although 
not  seemingly  sicli,  was  not  thrifty.  The  tumor  was  hard  and  de^,  and 
diffei-ent  from  bunches  sometimes  seen  on  cattle.  The  owner  had  called 
it  a  Iiard  cancer.  As  to  the  other  cases  which  had  occurred,  Drs.  Sat- 
terthwaite and  Dana^  of  the  Veterinary  College,  were  so  well  satisfied 
that  the  disease  was  anthrax  that  they  advised  the  burning  of  the  car- 
casses. Abundant  bacteria  were  found  iuthe  blood,  and  further  experi- 
mentation instltated.  We  had  before  this  fully  canvassed  the  relatiou 
which  the  cow  with  a  tumor  might  bear,  either  as  a  primary  or  excitinp 
cause  of  the  disease,  and  thought  it  best  that  she  should,  as  a  matter  of 
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precaution,  be  slauglitered.  I  commniiicated  this  view  to  the  owner  said 
to  the  assessor,  and  arranged  for  another  visit  on  Novembej  18.  It  was 
not  thought  best  to  kill  her  at  that  time, 

While  the  veteriranaus,  Drs.  Miller  and  JtogetH,  who  had  been  in  at^ 
tendance,  as  well  as  those  to  whom  the  blood  had  been  snbmitted, 
agreed  that  the  disease  was  anthrax,  it  conld  not  be  atllrmed  that  the 
&iciUtu  anthrada  had  been  fonnd.  The  blood  itself  was  taken  after 
death  and  clotted  rapidly.  Althoagh  a  large  'nnmber  of  experiments 
were  made,  and  some  rabbits  and  other  animals  died  after  inoculation, 
the  microscopists  conld  not  rest  a  diagnosis  npon  this  evidence.  It 
Bcemed  important  to  ascertain  whether  the  cow  with  a  tamor  could  have 
infected  the  other  animals,  either  by  reason  of  their  licking  it  or  by  drops 
that  had  £allen  on  the  grass.  The  owner  and  the  local  board  of  health 
came  to  the  conclusion  that  the  cow  had  better  be  killed.  Aa  there  was 
donbt  as  to  the  authority  of  the  State  law  in  snch  a  case,  application 
vas  made  to  the  Oommissioner  of  Agricnltnre  for  anthority  to  slanghter 
the  animal  and  institute  some  experiments  at  a  limited  expense  to  his 
Department.  Snch  pennission  having  been  granted,  the  cow  was  killed 
Jannary  2, 1882,  and  the  tumor  carefully  dissected  by  W.  B.  Bogers,  D. 
V.  S.  It  was  separated  entirely  &om  its  connections,  but  a  part  of  the 
lower  jaw  wag  necessarily  removed  with  it.  The  next  day  a  pig,  which 
bad  bron  procured  for  the  purpose,  was  inoculated  by  Dr.  Bogeia  with 
the  first  pas  from  the  tumor.  In  order  that  there  might  also  be  a  test 
from  Uie  juice  and  substance  of  the  tnmor,  the  next  day  I  inoculated 
another  pig  in  two  places,  introducing  under  the  skin  a  small  portion 
of  the  tomor  containing  the  jaice.  These  pigs  were  carefully  watched 
from  day  to  day.  They  had  not  the  least-sickness,  and  no  serious  local 
effect  occurred.  So  far  as  the  experiment  was  carried  there  did  not 
seem  to  be  any  connection  between  this  growth  or  its  discbarge  and  the 
&tal  disease  which  had  affected  horsee,  cattle,  bogs,  and  sheep  on  this 
&rm. 

Herewith  we  subjoin  an  outline  of  the  microscopical  examination  as 
made  by  Drs.  Sattwthwaite  and  Porter : 

Spttial  report  on  tit  di*tated  totrsr  jaw  ttikt»  firom  a  wm  Witi  bv  oritef  of  t\e  New  Jtrmg 
Stalt  board  of  AeoKA,  oclin;  imier  X%t  aulAoriitir  Qf  tA«  kMoracIc  CmRmittioiur  of  Agri- 

The  fpecimon  to  wbicb  the  anhjoiued  dcMription  Rpplies  was  placed  in  the  honito 
of  one  of  the  nnilerHigaed  (T.  E.  3.)  byDr.  E.  M.  Hunt,  •ocretar;  of  the  New  Jeney 
8tat«  board  of  health,  on  Jaouary  u,  1882,  and  the  Matory  of  the  case  an  given  otaJly 
wu  u  follows : 

"A  cow,  nine  yean  old,  belonf^f;  to  Hlohael  Hogan,  of  Balem  Connty,  Kew  Jentiy, 
Lad  toSeretl  for  over  two  years  from  a  tnmor  of  the  lower  ^aw.  The  neoploira  irapli- 
cated  the  boily  of  the  luft  mforior  maiiliary  bone,  and  bad  mcreaaeil  gradually  in  size 
for  abont  one  year,  when  suppuration  was  first  noticed,  the  odor  from  the  material  dis- 
charged beine  offensive.  Subsequently  the  diHcharge  stopped,  bnt  later  it  again  ap- 
peared. In  Tiew  of  the  anthrax  epidemic  that  hod  prdTaited  in  and  about  tliis  special 
locali^,  it  was  deemed  advisable  to  kill  this  animal,  and  determine,  if  possible,  wheUier 
DT  not  this  diseased  jaw  was  in  any  way  connected  with  the  origin  and  propagation 
of  this  epidemic." 

SeiDoval  of  the  soft  parts  revealed  the  chief  oharaoteristics  of  the  disease,  and  the 

Cinh  was  fonnd  to  occupy  and  involve  the  greater  portion  of  the  left  half  of  the 
y  of  the  inferior  mBxillary  bone,  extending  to  within  twelve  centimeters  of  the 
i.vmphysis  and  three  centimeteta  of  the  angle.  Its  measurements  were :  Length,  23 
centimeters;  grsatpst  depth,  7i  centimeters;  greatest  breadth,  6  centimeters.  The 
body  of  the  left  inferior  maxillar  measnred  honiontally,  in  all,  38  centimeters. 

In  external  appearance  it  had  some  resemblance  to  an  osteo-sorcoma,  snch  as  fre- 
qneatlyoccnTBinthissituation.  It  tacked,  however,  the  dehoate  "egg-shell"  envelope 
of  new  bone,  the  external  surface  being,  on  the  contrary,  dense  and  bnrd,  resisting 
and  roagh,  white  upon  the  outer  aspect  two  largo,  Irregnlar  openings  ted  into  tbe  in- 
terior of  the  bone,  aerring  as  the  outlet  for  the  gmmooa  uid  offensive  nuitter  alluded 
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to.  A  probe  iDlriNlUMd  iDtotlieionpcnings  did  not  nasi  tliTODglitbebonepnipWibnl 
I'll  ii>l4>runi]dod  citvil.lM  whotw  waltii  were  more  or  lew  oarioua ;  aod  tbiuilheduaini- 

iliiiity  U'tweeii  this  diseoso  nud  ostuo-Barccima  bccunie  more  ainmn-iit.  To  ilrc.ile 
llio  (|iicHtluti  n-ith  absolute  cortuint;  and  doteniiimi  tbe  true  natui-e  of  the  diaeiiir,  k 
liiil'izontal  Biltero-|iofltorior  geotioii  was  modii  oatirel;  throngh  tbe  ^i\rtb  on  K  leTtt 
witli  tbe  faneii  of  tlie  teetb.  It  was  then  seen  that  an  irregular  medullarj'  RiTiCf  ran 
longitudiually  along  tbe  uuter  aide  of  tbe  maas,  and  tbat  at  it-s  two  extremitifi  v«re 
two  tnrge  spaces  Imperfectly  cut  oft'  from  the  luediillnry  cavity,  aud  communicating 
witb  tbe  external  air  by  tbo  openinga  already  allvided  to.  In  tbose  Bpaeea  *m  iho 
ntfenHi-ve  material.  Tlie  j^oateaC  deposit  of  bnne  maa  iiotlcoil  upon  ibe  inaldf  of  tba 
jaw,  and  h»re  tbe  bony  llasuea  oibiljiteil  »11  tba  v.irlona  pboaea  of  boos  developnwnt 
niiil  TureHoatioii  neen  in  all  infliLiimiBtary  bone -formative  procesaea. 

Tbn  imfprsuTrace  of  the  lione  wtu  nmrkeil  by  eniinences  and  deprcasiona,  ftnd  ila 
iriiirr  bonier  had  an  uaneclally  knobbed  aud  Hotobiwt  ontllue.  Tbe  neHoal«nm  iIm 
waH  iiDlnbly  tblckoiietl  in  plnrm,  eapecially  irliare  tbe  bony  wiilla  of  the  oAtlty  w«re 
tliin,  and  italauabowed  indicHlioiiaof  Bl«oeai4i'a  tbat  Ii>d  occurred  daring  lilk  (abnnuo 
I)i'rioHt<-nl  abacrnaen).  The  tbick  loiitari.il  iu  tlin  abacexaeB  of  tlin  bone  waa  conipoaed 
of  roiiiidod  bmlicH,  nnderjtoiiijt  cliefny  rtcKfiiPrftlion.  The  flnnor  pjirtions  wert  foond 
to  lie  oompoaeilof  tiKi«itu<iibnwJn)TnbrillaMon,snd  more  orleuintcrapersMl  wltbnnaU 
oat-kbapetl  liodiea  ami  teuooiiylt^B.  Tbia  uiaCvrial  was  not  markedly  vHsonlV,  bat  ban 
an  1  tbero  uiuutio  exIravaaatiooH  of  blood  were  found.  In  tbe  uiedullary  cavity  tba 
-  onlinary  marrow  w»a  rofilaced  by  a  looncly-librillat^  conucclive  tiaaue.  mo  glanl 
celbi  wore  seen,  nor  waa  tbore  any  tissne  that  would  iudicalA  that  there  wbs  m  urcom- 
at4>ua  element  preaent. 

The  drseaae  waa  evidently  a  cbronio  aunpurative  ostitis,  acoomponied  bj  a  aappnra- 
live  jierioatitla.  At  first  it  waa  tbougbt  tliat  the  primary  trouble  WM  pend»DtiIw,liut 
careAiI  diaiiectiun  failed  to  abow  any  exlunded  deatruclion  of  tbe  penudontoid  mrm- 
braue,  wbiob  would  oxclndp  Ibis  anatomical  part  m  the  seat  of  Ibo  original  trouble. 
From  Ibe  geueral  ontline  of  tba  (growth.  It  Mona  probable  that  tbe  primary  lesion  wm 
tbo  cbrouro  BOpparativo  porioitiCia,  wbicb  was  flnally  maslcod  by  the  supporativ* 

THOMAS  E.  8ATTERTmVArrE,ll.D. 
WILLIAM  HENRV  POHfER.M.D. 

HCIIOOL  OP  HiSTOLOOY  ANT)  P*TIHJI.OGY, 

Nm  iork  dig,  Januaiy  27, 18M. 

Since  tbe  date  last  mentiooed  there  bave  lieeu  iio  nev  cams  of  the 
diiwase,  and  the  fiirui  wan  released  from  qniiraiitino  a  few  days  since. 
We  Htiatl  vatch  with  Home  anxiety  to  aeo  wlietlier  tbere  ia  any  recnr- 
reuce  of  tlie  disease  next  summer.  Tbe  Bectiou  is  one  wliicli  lias  beeti 
very  free  of  cattle  diseases. 

It  iti  alleged,  however,  tbat  for  many  years  there  bare  been  losses  of 
liorsee  iVx)m  the  dlseEise  usually  known  as  ■'staggers."  It  is  suddeu  iu 
its  onset,  and  has  by  some  faiTners  been  regarded  as  more  frequent  to 
young  animals  and  to  those  pastured  on  the  low  lauds.  Tlie  rich  alhi- 
Tial  <leposit8  of  this  section  are  in  places  such  that  sand  is  carted  niwti 
the  .soil  in  order  to  mix  it  or  dilute  the  organic  matter.  Antliraz  ami 
this  malady  »re  alike  regarded  by  some  as  "malarial"  in  their  cliaracter. 
Tlie  question  is  not  infrequently  asked  whether  these  diseases  have  any 
ciisual  relationship.  It  will  be  well  worth  while  eitlier  for  the  State  or 
the  general  government  to  investigate  the  poat-mortem  appcnnincts  of 
horseti  dying  of  this  disease,  so  as  to  ascertain  whetlter  the  spleen  nnd 
liver  show  any  correapondlcg  legions.  We  shall  hope  to  aid  in  any  other 
efTortJii  to  throw  light  npon  this  sudden  fatal  outbreak  or  uiM>nthecaiisM 
of  IhJB  more  common  disease  among  horses. 

I{et)|)ectt^i]Iy  submitted. 

EZRA  M.  HUNT,  M.  D., 
Seeretary  State  Board  o/Beallk. 

TcENTON,  N.  J,,  Februar]/  0, 1882, 
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kxzoOtic  cerebro-meningitis  among  horses 

IN  TEXAS. 

IToii.  GEOKOE  B.  LORINO, 

Commissioner  of  Affricultiire : 

SiK :  III  company  with  Mi^or  D.  W,  Hinkle  I  left  San  Antonio  on  tlie 
I'll  of  July  for  I^redo  and  San  Biogo,  nliere  I  visited  some  sti^p  rauuLes 
ill  Dtivul  County,  anil  arrived  on  the  evening  of  July  5tli  at  Corpus 
Chriitti.  My  object  in  viHiting  Corpus  Christi  was  to  look  after  some 
rct'ciilly  imported  Northern  cattlti,  which  were  reported  to  lie  dyioft  of 
Rivcallfid  Texan  fever.  Before  arriving  at  Corpus  Christi  we  loariieil  ot 
the  existence  of  a  very  fatal  enzootic  among  the  horses  in  the  vicinity 
of  the  coast.  As  soon  ns  iny  presence  in  Corpus  Christi  became  known 
I  was  ret]uo«ted  by  Dr.  Hamilton  and  others  to  examine  a  vulualile 
lionie  affected  with  a  "mysterious"  or  "new"  disease,  of  which  u  large 
nniiiher  of  borses  had  died,  and  which  had  proved  to  Iw  fatal  in  nearly 
every  instance.  Although  tired  from  a  long  and  tedious  Journey  I  iit 
once  complied  with  the  request.  The  animal,  a  middle-ageil  mare  of  evi- 
dently improved  Texas  stock,  bad  been  affected  since  the  4th  instant. 
Before  my  arrival  she  bail  been  bled,  repeatedly  drenched  with  solutions 
of  sflltpeter, bromide  of  potassiam,  &c.,  and  fur  a  short  time  ice  had  been 
applied  to  her  head.  She  belonged  to  a  physician  who  haj^pened  to  be 
absent,  and  all  other  physicians  in  town,  three  or  four  to  number,  hiul 
oflfered  their  advice,  hence  the  complicated  and  incongruous  treatment. 
1  found  the  animal  in  an  unconscious,  almost  comatose,  condition,  now 
ODd  then  blindly  staggering  about,  hardly  able  to  stand  on  Iier  legs,  and 
almost  constantly  pressing  to  the  right.  The  abdomen  was  consider- 
ably drawn  up,  the  extremities  felt  rather  cold,  the  temperature  in  the 
rectum  was  102A°¥.,  and  the  pulse  very  feeble  and  about  48  beats  to 
the  minute.  The  respiration  was  slightly  accelerated,  and  on  ausulti\- 
tioii  a  faint  rubbing  sound  could  be  heard  in  the  bronchi.  Some  aj>pe- 
titu  was  yet  existing,  because  food  offered  was  nut  refused  when  i>ut 
into  the  animal's  mouth.  The  bowels  and  urinary  orgnns,  I  was  in- 
formed, had  not  acted  for  some  time ;  at  any  rate  the  rectum,  when  the 
tLennometer  was  introduced,  contained  some  very  dry  excrements. 
The  color  of  the  visible  mucous  membranes  did  not  ai>i)car  to  be  very 
abnormal ;  still,  as  the  first  examination  was  made  by  lainpltgbt,  I  have 
to  leave  that  point  undecided.  My  diagnosis  was:  "Cerebro-meningitis 
of  a  typhoid  character." 

JttlyCth. — Finding  the  report  that  about  500  horses  had  died  in  the 
vicinity  of  Corpus  Christi  confirmed,  Major  Hinkle,  who  is  the  associate 
editor  of  the  Texas  Livestock  Journal  at  Fort' Worth,  telegrajthed  anil 
asked  you  to  order  me  to  make  an  investigation  of  the  prevailing  enzootic. 
1  received  your  answer  the  same  evening  about  4  o'clock.  Meanwhile, 
not  doubting  what  your  answer  would  be,  I  endeavored  to  see  and  to 
examine  as  many  affected  horses  in  Corpus  Christi  and  neighborhood 
as  possible,  but  particularly  such  as  had  not  yet  been  subjected  to  any 
medical  treatment.  All  the  sick  horses  I  could  find  or  hear  of  presented 
almost  precisely  the  same  symptoms  as  given  above,  except  that  some, 
iustead  of  pressing  to  the  right,  pressed  to  the  left,  while  others  merely 
pressed  backward  or  forward,  but  the  majority  of  those  I  saw  (whether 
accidental  or  not  I  do  not  know)  attempted  to  move  in  a  circle  to  tlie  right, 
-^ly  diagnosis — cerebro-meningitis — consequently  received  confirmation. 
1  should  yet  mention  that  uoue  of  the  patients  I  saw  exhibited  plain 
symptoms  of  an  affection  of  any  portion  of  the  spiual  cord  posterior  to 
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til©  mednlla  oblongata.  Tlie  animal  I  saw  first  on  the  evening  of  llie 
fiftb  was  yet  living.  I  had  ordered  an  application  on  the  poll  of  oil  of 
oiiutharideH  (1:4),  as  a  counter-irritant,  wliieU  bad  been  made  and  wae 
acting.  Finding  it  iinadvisable  and  nven  dangerous  to  give  much  medi- 
cine to  an  unconscious  and  comotosc  animal,  and  hanily  able  to  swal- 
low anytliing,  I  had  only  jtreseribed  a  few  pills,  princiiially  composed 
of  aloes  and  calomel,  for  the  pur))OHe  of  removing  the  constipation. 
Whether  they  were  properly  administered  or  not  I  do  not  know;  at  any 
rate,  they  produced  no  action.  I  therefore  appbed  an  enema  of  soap- 
suds, which  also  remained  without  effect;  the  bowels  did  not  react. 

On  making  inquiries  of  people  who  had  lost  horses,  whose  horses  had 
become  affected,  or  who  had  an  opportunity  to  observe  the  workings  ot 
the  disease,  I  learned:  1.  That  but  very  few  animals  affected  had  sur- 
vived, and  that  most  of  those  which  did  survive  were  showing  more  or 
less  symptoms  of  so-called  "blind  staggers,"  or  of  a  continued  prcssnre 
upon  tlie  brain.  Nobody  seemed  to  he  able  to  report  a  case  of  perfect 
recovery-  2.  That  not  a  solitary  borse  confined  to  the  stable  and  had 
received  water  for  drinking  only  from  a  well  or  a  cistern  had  become  af- 
fected, and  that  all  those  horses  which  had  contracted  the  disease  bad 
biMMi  running  ont  and  had  taken  their  water  for  drinking  for  some  time 
and  to  some  extent  from  some  open  pond,  ditch,  pool,  or  ao-called  tank. 
(In  Southern  Texajj  "tank"  means  an  artificial  pond,  usually  of  small 
size.)  This,  of  course,  gave  a  hint,  and,  together  with  Dr.  Spohn,  city 
physician,  I  collected  water  from  five  different  places  in  and  near  the 
city.  These  five  places,  I  was  told,  furnished  water  for  drinking  to  a 
large  number  of  liorses.  The  water  in  each  instance  was  carefully  taken 
£rom  just  beneath  the  surface  at  such  points  as  appeared  to  be  most  ac- 
cessible to  the  horses.  Thefirstsample  was  taken  ftvmapondor  so-called 
tank  of  medium  size,  situated  near  the  shore  of  the  bay,  and  in  close 
proximityto  a  recently-established  st«am  laundry;  the  second  was  from 
an  open  trough,  which  contained  weli-waterfrom  aclosed  well;  the  third 
from  a  large  open  trough  or  basin,  which  received  its  water  from  a  luge 
open  well  or  reservoir  in  the  ground ;  the  fourth  was  from  a  large  pond, 
covering  several  acres,  outside  of  the  city — a  pond  which  furnishes  vater 
for  a  large  number  of  horses  and  cattle — and  the  fifth  was  taken  from  a 
small,  but  apparently  deep,  pond  or  water-hole,  which  furnishes  drink- 
lug  wat^'r,  not  only  for  horses,  but  also  for  some  Mexican  families.  Tbo 
large  pond,  from  which  sample  No.  4  was  taken^  is  situated  over  half  a 
mile  northeast  of  the  city,  and  separated  from  it  by  a  rise  of  ground. 
The  water  it  contains  is  ram  and  surfiice  water,  run  into  it  f^om  all  sides. 
In  the  rise  of  ground  between  the  pond  and  the  city  are  several  small 
ravines,  or  washouts,  produced  by  heavy  rains,  all  sloiiing  towards  the 
pond,  Tliesd  washouts  were  made  use  of  by  the  people  as  a  burial,  or 
raHier  dumping-ground  for  their  dead  horses,  which  latter  were  only  par- 
tially covered  by  a  few  inches  of  dirt,  and  produced  an  unbearable  stench. 
Toward  the  east  end,  but  not  far  from  the  middle  of  the  large  but  rather 
shallow  pond,  was  the  ciucaas  of  a  dead  horse  lying  in  the  water,  and 
close  by  a  large  number  of  cattle  and  several  horses  were  drinking. 
The  nest  heavy  rain  will  wash  all  the  doconiposiug  horses  buried  in  the 
washouts  piecemeal  into  the  pdnd  or  tank.  Wliat  the  effect  upon  the 
water  will  be  can  bo  easily  imagined. 

In  the  evening  all  five  samples  of  water  were  subjected  to  a  carefiil 
microscopic  examination. 

The  diseased  mare,  scon  first  on  the  evening  of  the  fifth,  was  not  only 
alive  on  the  afternoon  of  the  sixth,  but  even  slightly  improving.  The 
counter-irritant  had  acted,  and  thebraiDitoallappeaEaDces,  wasalitUe 
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freer.  The  man  in  attendance,  an  oltl  negro,  however,  liad  applied,  con- 
traiy  to  my  orders,  a  second  blister,  and  immediately,  vith  his  dirty 
banda  Bmeared  all  over  with  cnutharidea,  liad  taken  hold  of  the  animal's 
tODgae  for  the  purpose  of  giving  more  medicines,  also  contrary  to  or- 
ders. As  a  consequence  the  whole  lower  portion  of  the  tongue  was 
fearfully  inflamed,  covered  with  blisters  and  sores,  and  hanging  out  of 
the  mouth.  In  addition,  some  so-called  horse-doctors  had  been  allowed 
by  the  wife  of  the  owner  to  administerdrenches,  to  smoke  the  head,  and 
to  apply  hot  water  to  the  feet  of  the  animal.  In  consequence  the  whole 
aspect  of  the  disease  was  changed;  same  of  the  drenches  had  been 
ponred  into  the  lungs ;  the  latter,  in  consequence,  had  become  congested 
and  inflamed,  and  it  was  therefore  no  object  to  me  to  spend  any  more 
time  on  that  animal.    It  died  two  days  later,  probably  of  pneumonia. 

I  was  anxious  to  mabe  a  iew post-mortem  examinations,  but  tlie  diseaae, 
it  seemed,  had  nearly  run  its  course,  and  although  two  or  three  horses 
died  every  day  wliile  I  was  in  Corpus  Cliristi,  the  people,  more  desirous 
of  having  their  horses  treated  (doctored)  than  of  giving  me  assistauco 
in  my  researches,  never  informed  me  of  it  till  the  next  day,  when  the 
carcasses  were  decomposing.  It  was  very  warm — the  mercury  went  up 
to  100°  every  day — and  they  decomposed  very  rapidly. 

It  should  hero  be  mentioned  that  Major  Hinltle,  who  knows  nearly 
every  stock-raiser  in  Southwestern  Texas,  and  went  with  roe  to  Buval 
and  Sneces  Counties  to  facilitate  my  work  by  introducing  me  to  his 
Ntoek -raising  friends  and  acquaintances,  took  sick  the  first  day  wo  were 
ID  Corpus  Christ],  otherwise  I  might  have  succeeded  in  getting,  in  some 
instances  at  least,  more  timely  information  as  to  The  anituala  that  died. 

It  will  not  be  necessary  to  give  a  detailed  description  of  the  symptoms, 
&c.,  of  every  diseased  animal  examined,  because  the  disease  proved  to 
be  in  every  instance  essentially  the  same.  Conaeqaently,  a  special  men- 
tion of  a  few  cases  will  suffice  to  illustrate  the  nature  of  the  enzootic. 

Mr.  Lawrence,  three  miles  from  Corpus  Cbristi,  lost  five  animals,  has 
one  colt  sick,  and  two  horses  yet  healthy.  Till  within  two  weeks  of 
date  (July  6)  all  his  horses  were  rnnniug  out  and  drinking  jrond-water, 
but  during  the  last  two  weeks  those  yet  alive  recfeived  only  wcll-watcr. 
The  first  horse  died  throe  weeks  since ;  tJie  second  animal,  a  mare,  died 
soon  after.  Another  one  died  just  before  the  horses  were  taken  from 
the  prairie. and  confined  to  well-water  for  drinking.  A  mare,  the  dam 
of  the  suckling  colt  now  sick  (July  6),  died  ten  days  since,  but  became 
affected  about  the  same  time  the  dam  was  sbibled  or  taken  from  the 
prairie.  The  colt  of  tho  first  mare  died  about  the  same  time,  and  the 
wit  now  diseased  showed  the  first  plain  symptoms  yestei'day.  It  is  now 
in  a  semi-comatose  condition,  staggering  and  pressing  to  the  right',  and 
apparentl,<i'  blind ;  in  short,  exhibits  the  same  symptoms  as  described 
above.    Prescribed  a  counter-irritant  externally  and  saltpeter  internally. 

Mr.  E.  P.  Dougherty,  who  claims  to  hiive  as  much  experience  conceni- 
iug  the  enzootic  as  anybody,  estimates  the  losses  in  the  neighborliooti 
of  Corpus  Christi,  or  in  a  district  along  the  coast  extending  about 
twentj-flve  miles  in  either  direction — east,  north,  and  west  from  that 
city — at  five  hundred  bead  of  horses,  and  says  the  mortality  ceases  in 
every  instance  a  few  (5  or  6)  days  after  tlie  auinml«  are  removed  fnim 
tUe  prairie  and  confined  to  well-water  for  drinking  and  to  dry  food,  lie 
also  looks  upon  grazing  in  the  dew  as  dangerous. 

Hr.  William  Cody,  on  the  Oso,  twelve  miles  from  Corpus  Christi,  lost 
six  saddle  horses  and  a  good  many  stock  horses.  On  his  ranch,  too, 
no  farther  attacks  took  place  after  the  horses  were  takeii  up  and  oou- 


lOOglc 


'  366         KEPOST  OF  THE  COMMIBBIONBB  OF  AQBICTJLTnKE. 

fined  to  well-water  for  drinkint;.  In  Bliort,  all  tboso  who  have  made 
observation,  and  wlio  claim  to  liave  experience  in  regard  to  the  dinurii', 
8f vin  to  agiiie  tbat  only  auch  borses  become  affected  as  are  allowol  to 
di'iuk  the  watei'  of  pools,  ponda,  or  so-called  tanks  and  ditches,  aud  to  , 
giiize  while  the  dew  ia  oil  the  grass.  Those  animals  which  are  k<-pt  iu 
the  i4tnble  aud  contined  to  well-water  for  drinking  seem  to  remaiu  ex- 
empt. Further,  that  the  disease  in  a  few  days  ceased  to  spread  nftt.-r 
the  horses  were  taken  oflf  the  prairie  and  confined  to  well  or  eistern 
water  for  drinking. 

There  is  yet  one  other  point  in  regard  to  which  there  seems  to  be  no 
difleroiice  of  opinion,  namely,  that  h'Tses  in  good  flesli,or  rather  pin- 
thoric,  suffered  much  more,  and  became  affectc(l  much  sooner,  tlian  tbiwe 
in  a  comiuirat'vely  ])oor  (condition.  A  few  persons  even  claime<l  tlut 
horses  thin  in  flesh  remained  altogftber  exempteil.  However  that  may 
bc,  I  uinst  Rdmit  that  all  those  affected  with  thedisetiBe,  which  I  had 
an  opportunity  of  aeeiug,  were  in  good  condition. 

One  other  case  deservea  special  mention.  On  July  8  I  was  called  by 
Air.  Tlionias  Warreu,  in  Corpus  Ghristi,  to  a  horse  recently  disea.-<eil.  I 
Ibunil  the  niiimal  a  rather  strong,  middlo-siged  working  borse,  nuiKcnbr 
and  in  good  flesh,  though  not  fat.  It  had  li^en  running  out  on  the 
prairie,  became  affcettvl  during  tlie  night  or  on  tlie  iire^ioua  eveniiiir. 
and  when  found  tti  be  sick  was  not  allowed  to  run  out,  but  was  kept  iu 
the  stable-yard  nt  lioruv.  The  pulse  was  yet  strung,  or  nearly  normal, 
and  did  not  exceed  forty-eight  beats  iu  the  mfnut^^.  It  imssibly  whk 
even  lower,  but  as  the  horse  was  unconscious,  aud  threatened  t^;  fall 
down  at  any  moment,  it  waa  imi>ossible,  and  even  dangerous,  to  make 
an  accurate  examination.  All  mucous  membranes  which  I  was  able  lo 
examine  exhibited  a  normal  iippearance.  The  animal  was  appaiviitly 
yet  able  to  see,  but  staggered  very  much,  and  Iiad  no  eontrtd  over  its 
motory  apparatus.  He  unconsciously  pressed  alternately  forward  ami 
backward,  staggered  and  reeled  from  one  si<Ie  to  the  other,  and  camo 
often  near  falling;  but  when  apparently  ready  to  fall  usually  regalue«l 
sufficient  eontr*  I  to  remain  on  his  legs.  When  offered  food  or  water  he 
showed  some  desire  to  eat  and  drink,  and  sometimes  took  a  bite  of  food 
or  a  swallow  of  water.  The  owner  had  rubbed  in  oil  of  tnrpeutiiif  on 
the  poll,  aud  had  drenched  the  animal  with  a  mixture  contaiuing  resin 
and  some  other  things.  I  prescribed  externally  some  oil  of  caDtharides, 
to  l>e  applietl  as  a  counter-initnnt  on  the  poll,  and  internally  saltiMter 
iind  earl)olic  acid,  to  be  given  iu  the  water  for  drinking  and  iu  the  food. 

Jufy  S  {in  the  evening). — Mr.  Warren's  borse  shows  decided  improve- 
ment. The  counter-irribint  act-s  nicely;  the  staggering  and  reeling  to 
aud  fro  is  nuich  less;  the  animal  can  sec,  aud  eats  and  drinks  some,  but 
the  pulse,  although  not  very  wejik,  is  slow,  nnd  do>ru  to  thirty  beutit  iu 
a  minute. 

July  !). — Mr.  Warren's  horse  is  in  a  very  promising  condition;  lie    ' 
walks  about  in  tlic  yard,  has  regained  considerable  control  over  liis 
motory  apjiaratns;  the  staggering  is  much  less;  the  appetite  is  tolerably     ' 
goo<l,  at  least  when  food  or  water  is  offered  from  a  distance  of  a  few 
yanls  he  invaiiably  comes  and  takes  it,  and  thus  gives  proof  that  bo 
can  hear  and  eeo.    The  pulse  is  thirty. two  beats  in  a  minute,  and  the     ^ 
temperature  nearly  normal. 

July  It)  {in  the  morning). — The  horse  is  nearly  ail  right;  but  veiy 
little  staggering  or  unsteadiness  in  walking  oan  be  observed;  apiietite,     j 
digestion,  refspirntion,  &c,  appear  to  ho  normal;  the  pulse  is  yet  alittl«     I 
too  low — tbirty-llve  beats  in  a  minut«— and  the  temperature  ia  tlio  same 
as  that  of  a  healthy  horse.  | 
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HOBBm  OHANOEB. 

For  reasoDS  already  stated,  the  cbaiicce  of  makiii]*  a  pont-tnorUm 
extunination  of  an  animal,  in  wLich  the  morbid  i)ru';eMs  had  not  been 
affected  hy  medioal  treatment  or  quackery,  wore  nitlier  slim.  Foitii- 
natelf,  I  became  acquainted  ivitlt  a  stuckmnu  by  tbe  name  of  Jobn 
Oamt,  vho  liad  lost  several  borses,  and  who,  not  having  any  dead 
horse  just  then — tbe  disease  on  his  rauoh  bad  nearly  ntn  its  ooui-se — 
vas  liberal  enough  to  ofier  tbe  sacrifice  of  a  sick  colt,  the  dam  of  which 
had  died  a  week  since.  Mr.  Duun,  ou  tbe  8th  of  July,  took  me  out  to 
his  ranch,  about  four  or  Ave  miles  ea«t  of  Corpus  Cliri-'tti,  and  Buveral 
eeutlemon  of  that  city,  among  whom  I  will  nientiou  Dr.  Bpohn,  Itcv. 
Rogers,  and  Mr.  Dougherty,  went  ivith  us.  Tlie  colt,  an  animal  about 
four  or  fire  months  old,  bad  been  sick  fully  forty-eight  hours,  oouee- 
qnently  tbe  disease  was  at  its  height  The  colt  appeared  to  bo  unonn* 
BCions  and  nnable  to  see.  It  tumbled  and  reeled  nhout,  sometimes  to 
ODB  side  mid  sometimes  to  the  other,  but  probably  more  to  the  right 
than  to  the  left.  Its  abdomen  appeared  to  be  drawn  u[).  ItA  pulse  was 
feeble  or  scarcely  perceptible,  but  probably  too  low,  or  at  least  not 
accelerated.  The  beats  of  the  pulse  could  not  be  accurat^'ly  eouutcd, 
because  the  animal  was  constantly  staggeniig  and  tumbling  about. 
The  t&mperature  in  the  rectum  was  102°F ,  or  maybe  half  a  degree 
higher,  aa  the  thermometer  could  not  bo  applied  the  usual  length  of 
time.  All  visible  mucous  membranes  presented  an  almost  normal 
appearance. 

Tbe  colt,  after  it  bad  been  examinc<I  as  thoroughly  aa  circumstances 
permitted,  waa  killed  by  being  slabbed  in  tbe  heart,  and  thus  bled  to 
death.  Tbe  blood  presented  a  perfectly  normal  color.  At  the  poit- 
mortem  examination,  which  was  made  by  myself  in  the  presence  of  tba 
abore-named  gentlemen,  Uie  following  changes  were  observed :  On 
opening  tbe  skull  the  dnra-inater  was  found  to  be  morbidly  affected. 
The  morbid  obangeo,  consisting  in  some  swelling  of  the  membrane  and 
considerable  congestion,  and  more  or  less  stagnation  of  the  blood  in 
the  blood-Teasels,  appeared  to  be  the  most  developed  over  the  longi. 
tadlnal  fissure  and  the  ac^acent  parts  of  the  anterior  surface  of  both 
hemispheres,  but  were  more  extensive  toward  the  left  than  toward  the 
right,  and  much  more  extensive  or  plainly  developed  over  tho  bem- 
ispberes  of  the  cerebrum  than  over  tbe  cerebellum  or  any  other  part  of 
the  brain.  When  the  dnra-mater  was  removed  the  cerebrum  presented, 
especially  in  the  upper  and  antoiior  portions  of  lioth  hemispheres, 
considerable  congestion  but  no  extravasations  of  blood,  wbUe  tbe 
verebelliun,  medulla  oblongata,  and  other  portions  of  the  brain  ex- 
hibited, externally  at  least,  a  nearly  normal  appearance.  Gontiuuing 
the  examination,  the  choroid  plexusses  (veins)  were  fonnd  to  be  gorged 
with  blood,  and  tbe  ventricles  of  the  brain,  particularly  the  two  lateral 
ventricle^  but  also  the  third,  appeared  to  be  distended  or  abnormally 
large,  and  were  fiill—contained  a  large  quantity — of  an  almost  clear 
Bemm,  while  the  enrroundiug  tissue  presented  an  oadematous  appear- 
ance. Xo  other  morbid  changes  could  be  found.  After  I  bad  opened 
the  skull,  I  also  opened  the  other  large  cavities  of  the  body,  the  chest 
and  the  abdominal  cavity,  and  examined  all  the  viscera,  but  was  not 
able  to  detect  any  morbid  changes,  except  some  comparatively  slight 
Bvelling  or  enlargement  of  tbe  mesenteric  glands.  Lungs,  be^t, 
hver,  kMneys,  intestines,  &o.,  appeared  to  be  perfectly  healthy.  The 
Btomseb  and  intestines,  when  opened,  did  not  only  not  exliibit  any 
morbid  chaages,  but  also  were  liee  horn  any  ^tozoo,  bots,  &&    The 
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stomach  was  nearly  destitiite  of  food,  but  the  lar^ e  intestiiiefl  oontained 
a  considerable  quantity  of  feces,  which,  towards  the  rectnm,  appeared 
to  be  tmnsaally  dry,  showing  that  the  animal  had  been  constipated. 

This  was  the  only  post-mortem  examination  I  had  an  opportunity  of 
making:  bat  the  resnlt,  that  is,  the  morbid  changes  fonnd,  according 
to  Mr.  Dongherty,  who  stated  that  he  had  made  several  poat-nntrtem 
examinations  before  my  arrival,  did  not  differ  &om  what  he  fonnd  in 
other  cases.  Still,  jndging  fipom  the  ayniptoma  observed  in  living  ani- 
mals, I  have  no  doubt  that  in  some  cases,  instead  of  the  hemispheres  of 
the  cerebnun,  the  cerebellupi  and  other  portions  of  the  brain  may  con- 
stitute the  most  affected  parts. 

When  the  colt  was  billed,  a  amall  vial  was  filled  with  blood  jost  as  it 
flowed  out  of  the  heart  (the  right  ventricle),  for  the  purpose  of  fhrther 
examination  under  the  microscope.  I  also  took  a  diseased  portion  of 
the  dura-mater  for  mioroBcopic  examination,  but  on  account  of  the  great 
heat  could  not  very  well  ex^nine  it  in  its  perfectly  fresh  condition,  and 
therefore  put  it  immediately  in  a  preserving  fluid. 

THB  OAUSEB  OP  I'HS  ENZOOTIC. 

In  order  to  convey  a  correct  idea  of  what  probably,  or  almost  beyond 
a  doubt,  constitntes  the  main  cause  of  the  enzofitic,  it  will  be  neoessai^- 
to  state  where  and  when  it  commenced,  and  to  give  a  brief  deBcription 
of  the  country,  or  rather  strip  of  country,  in  which  the  disease  origi- 
nated and  prevailed  and  to  which  it  remained  limited. 

The  disease  made  its  first  appearance  about  the  end  of  the  first  week 
or  the  beginning  of  the  second  week  in  June,  on  the  "Juan  Sais"  ranch, 
10  miles  west  of  Corpns  Ohristi,  and  from  there  very  soon  spread  in 
every  direction.  It  remained  limited  to  a  strip  of  country  along  tbe 
coast  of  about  50  to  60  miles  in  length  and  not  more  than  25  miles  in 
width,  that  is,  extending  that  far  inland.  Corpus  Ohristi  may  be  condd- 
ered  as  about  the  center  ef  this  strip  or  belt  along  the  coast.  It  is  a  low 
and  almost  perfectly  level  country;  a  close  observer,  however,  will  see 
that  comparatively  narrow  strips,  running  nearly  parallel  with  the  coast, 
are  a  trifle  lower  than  the  rest  of  the  land.  These  narrow  strips  are  des- 
titute of  brush  or  chaparal,  and  covered  only  with  a  somewhat  coarse 
grass  and  such  other  plants  as  prefer  to  growon  ^onnd  inclined  to  be  wet, 
while  the  balance  of  the  laud,  though  almost  destitute  of  trees,  is  more 
or  1«S8  densely  covered  with  brush.  About  4  or  5  weeks  before  my  ar- 
rival in  Corpus  Christi  they  had  very  heavy  rains,  at  least  so  I  was  in- 
formed, but  since  then  very  dry  and  hot  weather  has  prevailed.  In  oon- 
seciuence  of  the  heavy  rains,  all  the  lower  striiis  of  land,  the  so-cal1e<l 
'^swales,"  receiving  all  the  wash  from  the  higher,  much  broailcr,  an<l 
chaparal. covered  strips,  became  inuudated,  temporarilyat  least.  When 
jF  stopped  raining  a  rapid  evaporatiou  took  place,  and  the  water  uot 
evaporated  soon  collected  in  tbe  numerous  ponds,  ditches,  so  called  bo^- 
wallows,  water-holes,  &c.  Tbis  water,  however,  not  filtrated  thronph 
the  ground,  was  surcharged  with  organic  substances,  and  new  orgiiiii<! 
lil'o  was  soon  developed.  A  microscopic  examiuation,  particularly  of 
water- samples  1,  4,  and  5,  proved  to  be  full  of  micrococci,  bactt-rin,  sja- 
rilla,  and  bacilli.  Only  in  No.  5  no  badlH  could  be  found,  and  No.  2  vrae 
tlio  ouly  sample  nearly  destitute  of  organic  life,  while  Nos.  1  and  4,  taken 
&om  ponds  which  fumishetl  drinking  water  to  a  large  number  of  horsc-s 
which  afterwanls  became  ^ected  with  the  disease  and  died,  were  fii'l 
of  all  kinds  of  scbizophytes.  As  before  stated,  a  sample  of  blood  was 
taken  directly  from  the  heart  of  tbe  colt  killcMl  by  bleeding,  aud  lou 
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mioTOScopically  examined  aa  Boon  as  I  retamed  to  town,  oonseqnently 
while  yet  perfectly  fresli.  It  alBO  contained  a  congideraule  nninber  of 
miorooocci.  It  must-  be  mentioned ,  however,  tliat  when  I  went  to  Oorpus 
Cluisti  I  did  not  know  anything  of  the  eziet'Mlce  of  the  horse  enzoStic, 
and  expected  to  find  entirely  different  work  on  the  cattle  ranches.  I 
titerefbre  had  no  microBOope  with  me,  and  was  compelled  to  examine  the 
sainples  of  water  and  the  blood  with  a  oomparatively  inferior  iuBtni- 
tnent  and  »  i  dry-working  objective  of  Beck,  belonging  to  Dr.  Sxwhn, 
who  bad  the  kindness  to  offer  to  me  the  use  of  his  instmmeut.  So  it 
happened  that  I  neglected  to  make  uiy  drawings  of  the  schizophytes 
fonnd,  becsose  I  intended  to  take  the  water  witli  me  to  San  Antonio  and 
there  make  a  more  thorough  examination.  I  took  the  samples  witli  me, 
but  aa  I  did  not  arrive  at  San  Antonio  nntil  the  13th,  and  as  they  were 
collected  on  the  6th,  and  every  vial  not  only  well  filled  but  also  well  closed, 
most  of  the  organisms,  probably  for  want  of  oxygen,  had  disappeared 
when  I  made  the  second  ezaminatioD  with  my  own  instroment.  The 
reslilt,  therefore,  remained  nnsatisfactory.  Still,  as  the  water  when  exam- 
ined immediately  after  it  was  collected  was  swarming  with  echizophytes. 
and  as  all  observers  agree  that  only  anch  horses  became  affected  as  had 
been  drinking  that  kind  of  water,  and  as  forther  north,  where  the  land 
is  less  level  and  more  elevated,  where  swales  and  a  less  namber  of 
water-holes  exist,  and  where  the  rainfall  had  been  mnch  less,  no  horses 
bet^e  ^ected,  there  can  hardly  be  any  reasonable  donbt  that  the 
water  of  the  ponds,  ■'hog- wallows,"  ditches,  and  wat«r-lK>le8  constltated 
the  main  caose  of  the  enzootic.  In  other  seasons  or  other  years  the 
lain&ll  is  either  mnch  leas,  or,  if  not,  la  not  immediately  followed  by 
Each  oontinaed  hot  and  dry  weather  as  was  recently  the  case  in  that 
strip  of  conntiy  in  which  the  enzootic  prevailed;  hence,  in  other  years 
the  peonliar  conditions  which  it  seems  produced  the  main  cause  of  the 
disease  are  not  existing,  or  at  least  not  existing  to  a  sufScient  extent. 
Farther^  the  disease  everywhere  disappeared  as  soon  as  the  water-holes, 
ponds,  nog-wallows,  ditches,  &a.,  be^me  dry  (about  the  time  of  my 
arrival),  or  as  soon  as  the  horses  were  again  compelled  to  go  to  their 
usaal  watering  places,  the  Nueces  Biver,  the  Agna  Dolce,  &c.,  or  to 
the  large  artificial  ponds  (tanks),  wells,  or  cisterns  for  their  drinking 
water.  That  the  morbid  process  exclusively  affected  the  brain  and  its 
membranes  finds,  probably,  an  explanation,  if  the  necessary  effect  of  the 
continued  high  temperature  of  the  almost  cloudless  skies,  bright  sun- 
shine, and  want  of  shadowy  places  (trees)  is  taken  into  consideration. 
Finally,  the  observation  that  only  plethoric  horses,  or  such  as  were  in 
good  desh,  became  affected,  is  probably  correct,  because  plethoric  ani- 
mals are  mach  more  predisposed  to  congestions  and  stagnations  of  blood 
in  tht)  capillariea  than  animals  which  lack  blood  or  are  in  poor  fiesh. 
Captain  Kennedy,  one  of  the  principal  land-owners  and  atock-raisers  iu 
Southwest  Texas,  asserts  that  he  has  saceeded  in  stopping  the  disease 
oil  his  ranch  by  bleeding  every  horse  not  affected  till  weakness  super- 
iioiled.  Hon.  Hf.  Q.  Collins,  another  large  stock-raiser,  who  resides  in 
Snii  Diego,  but  owns  considerable  land  and  live-stock  in  the  coast  dis- 
trict, has  come  to  the  same  conclusion  and  idso  advocat«8  bleeding  as 
a  means  of  prevention. 

If  the  observations  of  these  gentlem^i  are  oorrect,  and  I  have  no 
Tpasou  to  doubt  that  they  are,  the  same  result  depleting  the  animal 
»<YNtcm  or  causing  the  animal  to  become  less  plethoric  may  also  be 
iiL-uoui pushed  by  other  means,  for  instance,  by  giving  physics  or  dia- 
tt'tics,  by  keeping  the  animals  a  little  short,  or,  where  practicable,  by 
acidulating  the  water  for  drinking  by  adding  a  small  quantity  of  some 
21  AG  /  ~  [ 
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mineral  add.  As  a  possible  aoorce  of  an  auxiliary  or  predisposing  caoM 
the  following  may  yet  be  mentioned:  In  the  vicinity  of  Corpus  Christi 
they  hod,  this  spring,  particularly  in  May  and  the  first  part  of  Jane, 
copious  rains,  which  caused  a  rapid  and  luxoriant  growth  of  grass  and 
thas  produced  extraordinarily  good  pasturage;  consequently,  horses  and 
other  live-stock  had  plenty  to  eat,  rapidly  gained  fiesh,  and,  if  I  am  cor- 
rectly informed,  were,  in  Jane,  on  an  average,  in  a  better  condition  as  to  | 
flesh  than  is  usual  at  that  season  of  the  year. 

Still,  the  best  and  sorest  means  of  prevention  proved  to  be  to  take 
the  horaes  to  be  protected  off  the  ranch,  to  keep  them  in  a  stable,  yard, 
or  corral,  and  to  water  them  exclnsively  ftom  a  well  or  cistern  till  the 
danger  of  becoming  affected  had  passed,  or  what  is  the  same,  till  th« 
pond,  water-holes,  &c.,  become  dry.  Wherever  that  was  done  no  ttarther 
outbreaks  occuirm  except  in  sach  animals  aa  had  previously  become 
infected.  At  any  rate  no  other  measures  of  prevention  and  not  even  a 
separation  of  the  healthy  animals  from  the  sick  ones  were  foond  to  be 
necessary,  because  the  disease,  altbongh  infections — it  probably  is  com- 
municated to  a  sncUing  colt  by  the  milk  of  Its  dam  if  the  latter  is  dis- 
eased— is  evidently  not  contagions. 

DTTIti.TION,  HOBTALITY,  Aim  TBEATHENT. 

Judging  from  those  cases  that  came  to  my  knowledge,  I  bare  to 
conclude  that  the  period  of  incubation  does  not  exceed  eight  days,  and 
in  most  cases  probably  not  more  than  four  to  six  days.  The  duration 
of  the  disease,  or  the  time  which  elapses  between  the  appearance  of  the 
first  symptoms  and  the  usually  fatal  termination,  is  irom  one  to  thiee 
days,  seldom  longer.  It  is  true,  some  horses  affected  with  the  enzoStic 
died  after  a  sickness  of  four,  five,  or  six  days,  and  maybe  even  later, 
but  these  animals,  I  have  good  reason  to  believe,  would  have  survived 
if  nothing  had  been  done  to  them ;  they  did  not  die  of  oerebro-meniD- 
gitis,  but  in  consequence  of  the  treatment  they  received.  They  were 
all  animals  which  had  been  repeatedly  drenched,  and  being  unable 
to  swallow,  to  a  certain  extent  at  least,  there  can  be  no  doubt  more  or 
less  of  the  drench  was  poared  down  into  the  InngB.  Borne  of  the  Corpus 
Ohriati  hoise^loctorB,  finding,  that  the  sick  horses  did  not  want  (f)  to 
swallow  what  they  intended  to  give  them,  poared  their  nostroms  in 
through  the  nose.  Comment  is  not  necesauy — at  any  rate  it  is  a  ftct 
Uiat  nearly  all  the  horses  that  died  after  the  third  or  fourth  day  died  of 
pneumonia,  brought  on  by  pouring  medicines  into  the  lungs. 

Some  of  the  Corpus  Christi  physicians  prescribed  application  of  ice 
on  the  poll  of  the  animals,  and  ttie  resnlL  probably,  would  have  been 
a  favorable  one  if  the  owners  of  the  animals  had  continued  those  jq>pli- 
cations  for  a  sufBcient  length  of  time,  but  that,  as  for  as  I  could  leun, 
was  never  done.  In  most  cases  either  but  one  application  was  made 
and  the  ice  put  on  soon  melted,  or  the  ice  was  not  secured  in  its  place 
and  soon  dropped;  consequently,  the  result  was  Just  about  the  opposite 
of  what  the  physicians  expected  it  would  be.  The  cooling  was  only 
temporary,  and  before  it  could  prodnce  any  fevorable  results  a  reaction 
set  in  and  the  disease  invariably  took  a  turn  for  the  worse.  I  therefore 
recommended  a  different  course  and  applied  counter-irritants,  apparently 
with  very  good  results,  and  gave  internally  almost  exclusively  only  sncb 
medicines  as  seemed  to  be  indicated  and  were  voluntarily  taken,  either 
with  the  water  for  drinking  or  with  the  food,  because  it  soon  becune 
apparent  that  the  excitement  of  QiB  animal,  caused  by  using  force  in 
giving  medipiaea,  did  fax  more  harm  thfui  the  medicine  ooold  do  good. 
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Besides  that.  It  ii  a  veil-known  fact  most  medicines  have  at  best  bnt 
Tet7  little  effect  where  the  center  of  the  nervous  system  is  morbidly 
affected.  Only  two,  or  perhaps  three,  animals  were  treated  strictly  in 
accordance  with  my  directionB,  and  both  recovered.  The  owner  of  Uie 
tiiinl  animal  foiled  to  report 

The  mortality  was  very  great  If  the  atatomenta  made  to  me  by  dif- 
ferent i>ersons  are  correct,  not  more  than  5  or  10  per  cent  of  aU  the 
horsee  that  became  affected  survived,  and  in  moat  of  them  the  recovery 
was  only  partial  or  incomplete,  becanse  considerable  pressare  upon  the 
brain^  caused  probably  by  an  accumulation  of  fluid  (exudation)  in  the 
ventnclea,  remained  and  made  the  animals  worthless. 

Very  respectfiilly  sabmitted.  , 

H.  J.  D£TMBB& 

BAif  ANTOKIO,  Tax.,  Avgutt  10, 1862, 


EXTRACTS  FROM  LETTERS  OF  CORRESPONDENTS. 

iKTBBLOBCLAB  PNXUHONU  AHONO  OALTES.— In  December  last  Dr. 
H.  J.  Detmers  was  directs  by  the  CommissioiflBr  of  Agricnltare  to  in- 
vestigate an  outbreak  of  disease  among  calv^  in  Henderson  Connty, 
lUinois,  which  at  the  time  was  thought  to  be  that  of  contagious  pleuro- 
pnenmonia.  After  a  visit  to  the  herd  and  a  thorongh  investigation  of 
.  the  malady  he  submitted  the  following  report: 

On  thn  I9tli  ioitant  I  reaeiTed  « letter  from  Hop,  James  Petorson,  of  Oqaairka,  Hen- 
dcraon  County,  lUinois,  reqnestiDs  me  to  come  and  examine  a  herd  of  Eastern  calvei 
ifiicted  with  >  fatal  diaease,  which  was,  or  feared  might  he,  contasloos  pleuro-pDen- 
monla.  I  at  onoe  forwarded  the  letter  to  yoii,  and,  to  save  time,  took  the  Srst  train 
to  Oquawko,  where  I  arrived  about  noon  the  next  daf .  The  cattle,  I  learned,  wera 
at  RoiettOH  about  5  miles  from  Oquawka,  and  the  examination  waa  postponed  to  tbo 
next  day,  Decembat  21,  on'occount  of  rain,  at  the  request  of  the  owner  of  the  cattle, 
Ut.  Kennedj.  Nexfr  moruinj;  Hr.  Peteiaon  and  myself  went  to  Rozetta,  where  wa 
found  on  the  premiuM  of  Mr.  Kennedy,  iu  a  larEe  feed- lot  by  themselves,  about  40  bead 
otEMt«m  calvea,  many,  or  perhaps  most,  of  thpmuvidentlydisensed,  very  much  ema- 
mte(l,andin  very  ppor  coDdldou. 

Ur.  Kennedy,  1  leuned,  had  bought  in  the  Chicago  stockyanls,  on  September  7,  60 
head  of  Eastern  calves,  alleged  to  hare  oome  from  irralem  New  York.  They  were 
neatly  all  rathor  yonng  and  small,  but  otherwiiie,  according  to  Mr.  Kennedy,  did  not 
appear,  to  be  nnhealthy  at  that  time,  nor  did  any  of  them  exhibit  plain  Bynptuma  of 
dueiMe  until  about  the  latter  part  of  October  or  beginning  of  November. 

In  Kovember  they  b<»!an  to  die,  and  on  my  arrival  20  calves  of  the  original  SO  had 
di(d,  the  last  one  on  this  morniug  of  the  day  of  my  arrival.  Mr.  Konuedy  and  his 
neighbora  became  alarmed ;  not  so  mnch  on  acconnt  of  the  actual  toss,  but  becatise  of 
the  possibility  that  the  disease,  which  manifested  itself  as  a  very  fatal  lung  mataily, 
might  prove  to  be  the  mnch-dreaded  pleuro-pneumonia.  Therefore  strict  Inquiries 
vera  nude  as  to  the  part,  or  parts,  of  New  loik  from  which  the  calves  had  been 
broncht.  It  was  alle^  that  they  had  come  &om  Western  New  York,  bnt  It  was 
foDDd  thsj  had  been  raised  in  the  eastern  parts  and  from  there  sent  to  Western  New 
York  to  be  shipped  to  Chicago.  On  learning  this  the  anxiety  of  Hr.  Kennedy  and  bis 
neigbbora  waa  fnoieased. 

Asl&nind  many  of  the  surviving  calves  diseased,  and  some  in  an  almost  dying  eon- 
ditioo,  I  had  abnndant  material  &>z  examination,  and  fonnd  in  every  cose  lobular 
pneumotiia.  In  a  few  animals  the  disease  waa  attendtMl  with  more  or  less  affection  of 
lbs  plsors,  and  In  several  it  was  Ibnnd  to  be  complicated  with  occurnniations  of  exn- 
oation  (dropsy)  in  the  chest,  abdominal  cavity,  and  subcataneous  tissues.  The  t«m- 
pcntnre  In  the  Tectum  of  the  animals  examini^d  ranged  iVom  101°  to  103°  P.,  and  an 
siucnltatlon  of  the  thorax  revealed  in  every  animal  abnormal  sounds,  bnt  in  none  that 
*bMlnte  ailcDoe  choraoteristio  of  an  advanced  stage  of  plenro-pnenraonia,  and  the  per- 
<!aulini  soand,  too,  was  more  resonant  than  is  usually  the  case  in  the  latter  disease. 

Ai  ooe  animal  had  died  on  hour  or  two  before  niy  arrival,  and  this  afforded  a  good 
Dppntiuiity  for  apMt-norten  examination,  it  was  not  deemed  necesaaryto  kill  one  fbr 
tliat  porpoae.  The  earcaes,  which  waa  already  skinned,  oontsined  but  little  blood 
■ad  WM  in  Ml  emaoLated  oondlUon.    On  opening  the  dust,  both  lungs  were  found  to 
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be  diMMed  -witli  lobular  pnenmonia,  and  preaented  a  apotted  appearanee 
of  diwaaedlobolM.  aiiiToiuidod  by  yet  healthy  tijBoe,  weie  partly  hepatli 
fectb'  imperriaiia  to  air,  still  preaenting  their  normal  ftmcture  and  inereb 
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fectb'  imperriana  to  air,  still  preaenting  their  normal  ftmcture  and  ineretyAlled  will 
blood  wmm  or  recent  and  atlll  Said  ezndation.  The  morbid  chaneea,  althoogh  not 
limited  to  any  partionlar  portion  of  either  Inns,  were  most  deTelop^  and  moat  extsn- 
siTB  in  the  anterior  lobea,  bnt  btcq  iu  the  latter  the  interlobular  ooimuuHm  Mww  xm 
oomparatietly  fietfritm  mji  madaHmi.  Fleoraa  and  pericardiom  appeared  to  be  healthy, 
and  no  other  morbid  ohan|[efi  of  any  consequence  could  be  fonnd. 

The  examination  of  the  living  aiumals,  and  still  more  the  p<nt-mortem  examination 
of  the  dead  one,  proved  beyond  a  donbl  that  the  disease,  although  very  fatet,  and,  ■■ 
tM  aa  I  could  leun,  eonfined  to  the  Eastern  calves,  U  ncl  pUuro-pnaimonia,  or  tomw 
lamg^Ume,  bnt  ahuply  a  lobular  pneumonia,  due  to  want  of  acclimatisation  and  othw 
extantaloaasea. 

It  may  yet  be  remarked  that  all  the  eiaminationa  were  made  in  the  preaenoe  of  asv- 
eral  witnesses,  among  whomi  will  name  the  owner,  Hr.  Kennedy,  Dr.  Brown,  of  Boietti, 
and  Hon.  James  Pet«iBOn,  of  Oqnawka. 

Chaebom,  OB  ANTHEAi.— Charles  P.  Lyman,  F.  R.  0.  V.  S.,  writing 
nnder  date  of  Janaaiy  10, 1S82,  aays : 

In  a  letter  written  to  yon  from  London,  England,  Jnly  36, 1381,  and  in  one  from 
LiTerpool,  Angnst  15,  lo^ed  your  attention  to  the  fact  that  Bnssian  wools,  Ac,  were 
bemg  shipped  to  this  country,  and  that  there  existed  a  dauger  conaeqnentij  that  the 
disease  hJiown  as  authrQi,  charbon,  or,  in  man,  malignant  pustule,  might  be  intro- 
duced. Although  at  that  time  I  had  never  heard  of  anything  that  led  ma  to  suppose  UiM 
this  disease  bad  been  so  introduced  into  this  country,  upon  my  arrival  hero  I  made  cer- 
tain inquiries,  which  resnltei}  in  the  following  letter  from  Br.  T.  E,  Stone,  a  copy  of 
which  I  inclose  yon. 

The  following  is  a  copy  of  the  letter  alluded  to  by  Dr.  Lyman,  and  is 
dated  Walpole,  Mass.,  December  27, 1881 : 

Tours  of  this  date  received.  I  oannot  tell  yoa  how  many  cases  of  anthrax  (chaiboo) 
baveoccarred  at  Hyde  Park,  nor  do -I  believe  anyone  else  can.  The  superintendent  of 
the  factory  there  aud  tbo  overseer  are  both  anxious  to  divert  attention  from  the  ex- 
-  istence  at  any  time  of  sach  a  disease,  and  as  there  are  several  physicians  there,  and 
only  in  the  extreme  local  forms  is  it  likely  to  attract  the  attention  of  on  inexperienoed 
(in  the  malady)  practitioner,  I  have  no  donbt  it  has  been  mnch  more  &eqaeut  than 
has  been  generally  known.  Years  ago,  when  the  hair  foiotory  was  located  here  in 
Walpole,  Insed  to  see  a  great  many  cases  of  all  forms  of  the  malady;  aud  since  then, 
from  being  acquainted  vnth  the  men  who  are  operatives  here,  I  have  learned  of  the 
existence  of  Uie  disease  in  New  York  Citj^,  in  Pawtuclcet,  Hyde  Park,  and,  in  fact,  in 
neariy  every  place  in  which  the  curled-hair  bnsiness  is  carried  on.  I  have  not  knom 
of  any  epidemic  of  this  disease  in  Massachusetts  among  animals,  bnt  it  has  prevailed 
in  Texas  and  North  Carolina.  A  case  oocurred  in  Xorwood,  Mass.,  about  for^ormoie 
years  ago,  and  was  described  to  me  by  tho  patient,  and  the  person  who  oonliaeUd 
the  disease  at  the  same  time  died.  Both  had  skinned  a  cow  that  had  died  cm  the  road. 
I  had  two  cases  last  year  which  occurred  In  pereons  employed  iu  a  wool-waahing  es- 
tablishment in  Walpole,  and  due,  probably,  to  a  lot  of  Persian  wool. 

Professor  Creasy,  of  the  Agricultural  College,  wrote  mo  a  few  years  ago  that  the 
diseaae  had  existed  among  the  cows  iu  some  parte  of  Connecticut,  and  I  do  not  doubt 
it  is  somewhat  common  at  times  and  places  ;  for  the  average  country  hor«e-doctoi, 
who  is  the  one  to  see  such  cases,  la,  so  for  as  I  can  judge,  not  veiy  well  np  in  com- 
parative pathology.  Although  the  disease  has  existed  for  years  in  Texas,  I  foimd 
that  Dr.  Smith,  of  Sau  Antonio,  medical  director  of  that  department,  did  not  know  oi 
■  it.  I  do  not  know  of  any  nfficiol  etatistics  in  regard  to  the  ilisesse,  but  I  think  tiiere 
was  a  commiwion  appointed  two  or  three  years  ago  by  the  general  government  to  re- 
port on  certain  cuttle  diseases,  bnt  have  not  had  time  to  keep  track  of  the  matter. 

Dr.  Arthur  H.  Nichols  made  a  report  to  the  State  board  of  health  in  ISTL  Since 
that  report,  I  have  bad,  I  think,  abont  eight  cases,  and  at  the  time  I  wrote  tfaepaper 
quoted  by  bim,  I  hod  hod  fiom  ten  to  Ofteen  additional  cases,  which,  for  fbar  of  possi- 
ble errors,  I  did  not  include  in  Uie  report.  I  have  been  exceedingly  inteieated  in  the 
recent  discoveries  of  M.  Pasteur,  and  had  great  corlosity  to  know  whether  his  method 
of  inoculation  of  a  modified  vims  would  act  as  efBoacioQsly  in  men  as  it  has  done  in 

Texas  cattle  feteb. — ^Mr.S.  J.  Fletcher,  Winchester,  ClarkConiitj', 
MiBBOuri,  gives  the  fbllowing  account  of  an  outbreak  of  Texas  fever 
among  cattle  in  his  neighborhood : 
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cattle,  or  w»IL«d  over  the  groond  irhere  they  had  been,  died.  At  Gieoiie'a  Lftnding, 
KTen  miles  distant,  eiII  the  eattle  died,  althouKh  not  one  of  them  buA  been  allowed 
to  go  among  the  Texas  animals.  The  Tezang  were  lo  tail  at  ticks  that  the;  literally 
dropped  from  them.  Mr.  Stonra  was  forced  io  pnt  his  oattle  into  Inolosad  paataree, 
vhere  they  rentftined  until  Norember.  In  about  three  weeks  after  their  remoral  a 
Ur.  Cancodden  pat  on  the  same  pastores  a  luve  nnmber  of  fattening  oattle,  after  a 
hard  frost.  Soon  many  of  theoe  mokened.  The  remainder  were  removed,  leaving 
■boQt  nzty  that  showed  aymptoms  of  eiokneee.  '  Of  tbeae,  flftf-eeven  died.  All  the 
Tezaoa  seemed  remarkably  healthy,  and  fattened  welL  1  herded  my  oattle  two  or 
three  miles  distant  from  them,  except  one  fine  Durham  heifer  which  got  among  them 
and  died  in  aboat  three  weeks,  full  of  ticks. 

Kr.  George  Hatzfeld,  of  ^Xewton  County,  Mo.,  writiog  on  the  samf 
Bnlyect,  aaya : 

We  have  had  many  caaee  of  Texas  fever  in  this  county.  I  will  only  cite  a  liet  of 
lowea  in  towtisbip  26,  range  30,  Newton  Connty,  showing  the  nnmber  and  valne  of 
the  cattle  lost  by  this  disease. 

Tsloe. 

Kidh.  Krill,  4  cows *100 

A.  J.  Bnizard,  14  fattening  oattle 910 

T.  Bradley,  2  cows 50 

S.  Blevins,  a  cows 50 

J.  Q[hnan,  8  cows , , .... .. ........      60 

John  Price,  3  fattening  oattle 6S 

0.  Baker,  4  fattening  cattle 85 

J.Hewitt,  6cowB IBO 

K.N.  Kaniinan,  Scows 75 

Total,  39  cattle |890 

This  is  about  an  average  of  losses  Uuongh  the  whole  connty. 

TUBBBCULoaiS. — Dr.  B.  JeDnings,  of  Detroit,  Mich.,  says  in  regaid 
to  this  disease,  and  his  method  of  treating  it: 

We  have  at  least  two  herds  of  cattle  in  this  State  affected  by  tnberculous  disease, 
tha  lesolt  or  termination  of  bronchial  pnenmonia.  Tbeee  herds  are  distant  from 
euh  other  about  forty  or  flftv  miles.     In  each  the  disease  began  in  the  bull,  and 


>pr«»d  gtadnally  among  both  herds,  leaving  little  doubt  as  t«  its  contagions  natnre. 
il  appeared  on  both  (anna  at  abont  the  same  time.  I  was  called  to  see  both  herds 
lut  Jaly  (1S81).    In  October  following  one  of  the  bulls  was  kUled  and  au  aatopsy 


made  by  non-profession^  which  satisfied  the  owner  (from  hie  reading  upon  tbe  snb- 
iectlthatpIeoTO-pnenmonia  prevailed  among  his  stock.  Hie  description  of  the  patho- 
logical changes  were  at  variance  with  those  of  plenro-pnenmonia,  as  there  was  no 
hepatiEation,  or  any  indication  of  it  in  any  portion  of  the  Inng.  I  convinced  him  of 
tbe  ecTor,  and  requested  him  to  send  me  portions  of  the  dieeosed  stmotnrea  for  esomi- 
UtioD,  in  the  event  of  his  losing  any  more  of  his  herd. 

On  tbe  33d  of  November  following  1  received  parts  of  the  thoracic  and  alldDminal 
vlKeia,  oil  of  which  vrere  in  a  tal>ercnlous  condition.  A  brief  account  of  these  patho- 
lapcal  speciiAens  was  given  by  me  in  the  Michigan  ^armsr,  mailed  herewith. 

la  the  treatment  of  this  disease  in  cattle  I  have  recommended,  as  •  test  of  their 
virtue,  the  hypophosphitee  of  lime  and  soda  thus  for  with  apparently  eood  eETects. 
The  necesBuy  preeautions  have  been  taken  to  guard  against  the  spread  of  tbe  disease, 
■id  also  for  preventing  any  unnecessary  alarm  among  the  of  cattle-breeders  of  this 
State. 

PRBOATJXIONS  AQAIKST  THE  SPBEAD  OP  LtmO-  FLAatTE  OF  CATTLE. — 

Since  the  publication  of  Special  Eeport  No.  34  of  this  department,  Got- 
enioT  Collom,  of  Ulinois,  has  issued  the  following  proclamatioQ : 

Btatb  ow  Ilunois,  Exxcutive  Dkpartmknt, 

^ngfitld.  III,  November  1,  1S81. 
In  pnrsnance  of  the  act  of  the  general  assembly  of  the  State  of  Illinois,  entitled 
"An  act  to  aappiesa  and  prevent  tbe  spread  of  pIenro-pnenmoi>ia  among  cattle,"  ap- 
proved May  31,  I,  Shelby  M.  Cnllom,  governor  of  the  State  of  Hlinois,  do  hereby  pto- 
cl^m  that  I  have  good  reason  to  lielieve  that  pleuro-pneamonia  among  cattle  has 
become  epidemic  in  certain  localities  in  the  States  of  Connecticnt,  New  York,  Penn- 
■ilvania,  New  Jersey,  Delaware,  and  Morylanil,  viz..  in  tbe  county  of  Fairfield,  in 
uieBUteof  Connecticut;  intlie  counticsofrutiituu,  Westchester,  Kiii{;s,  and  Queens, 

.oogic 
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In  the  8tiLt«  of  New  York ;  iu  tbe  coantlea  of  Lebigh,  Buolu,  Berka,  UooteoDWn, 
PUladelphia,  Delawan,  Clieater,  Lancaster,  York,  Ananu,  ana  CumMrUn^iii  tlie 
State  of  PeniiBrlvSDia;  in  the  countiee  of  Bergen,  Hudson,  Morris,  EsseT,  Unioii, 
Somonet,  Hunterdon,  Middleeex,  Meroer,  Honmoatk,  Ooeao,  Burlington,  CMnden, 
Gloacester,  and  AtlantiD,  in  tke  Btate  of  New  Jersey ;  in  the  connty  of  New  CmUS) 
in  the  State  of  Delanare;  and  in  the  counties  of  Cecil,  Harford.  Baltlmon,  Bowatd, 
andCanoIl,in  the  Btate  of  Marjland;  and  I  hereby,  aareqaired  by  said  act,  prohibit 
the  importation  of  any  domestic  auiUials  of  the  bovine  speciee  into  this  State  from 
the  afiiiwaid  ooantiea  iu  tiie  St«tes  of  Connecticut,  New  York,  Penneylvania,  Sew 
JoTMy,  Delaware,  and  Maryland  after  the  lOth  day  of  November  instant,  onleM  t»- 
oompanied  by  a  certificate  of  health  properly  sii[ned  by  a  doly  anthorized  veteriu^ 
iiupeetor.  '  Any  cor  pollution  or  iudividual  who  a&ell  transport,  receive,  or  convey  sacii 

Eontliited  stock  shall  bo  deemed  guilty  of  a  misdemeanor,  and  upon  oonvlctlon 
ereof  shall  be  Sued  not  lens  than  (l.OUO  nor  more  than  |IO,GW  for  each  and  every 
offense,  and  shall  be  liable  for  any  and  oil  damage  or  toss  that  nift;  be  enstained  by 
any  party  or  parties  by  reason  of  tbe  importation  or  transportation  of  moh  prohibited 
stock.    (Section  4  of  act  appiDfed  May  31,  IBBl.) 

In  testimony  whereof  I  hereto  set  my  baud  and  cansa  the  great  Mai  of  the  State  to 
be  affixed. 
Done  at  the  oity  of  SpringBeld,  the  day  and  year  above  written. 

S.  U.  CULLOU. 
By  the  Qovemor: 

Hknay  D.  Drmbnt,  Stattarg  of  Statt. 

MoETALiTT  AMONa  LAMBS  IN  WisoONSiN.— Mr.  Williftm  Britton, 
Wasliburn,  Grant  Gonnty,WiscoDHm,  furnishes  the  following  descriptioii 
of  a  disease  which  has  proved  quite  fatal  to  a  flock  of  lambs  belooging 
to  Mr.  J.  M.  Morris,  a  neiglibor.of  his: 

Hr.  J.  H.  Morris,  residioK  one  and  a  half  miles  sonlheast  of  my  residence,  had,  last 
fall,  twenty-three  Inuibs  that  were  weaned  lest  spring.  Late  in  the  fall  he  noueed 
that  two  01  three  of  them  hul  the  "  acorns,"  and  began  to  treat  them  for  it,  sparing 
neither  pains  nor  eniense;  but  in  vain.  About  the  lat  of  January  they  began  to  die, 
and  up  to  this  date  he  has  lost  (eu,  and  this  morning  ^owed  me  two  that  were  dying 
and  another  beginning  with  the  symptoms  of  scours,    After  these  symptAins  appear, 


_  intinne  for  six  or  eight  days,  The  excrement,  smeared  over  the  pos- 
terior paits,  has  the  appeantnce  of  tar.  Tbey  eat  heartily  all  tiiis  lime,  and  then  food 
la  refused;  then  the  animal,  after  living  down,  has  not  the  strength  to  get  up  onleei 
assisted,  and  in  about  two  days  it  will  die.  During  the  entire  time,  with  Uie  exception 
of  the  last  two  days,  it  looks  nel!  and  bright  aboat  the  eyes,  with  the  exception  of  * 
ellzht  discharge  fVom  the  inner  cover  of  a  light,  mattery  color.  The  liver  appean  U> 
be  in  healthy  condition;  the  gall-bladder  ftee  of  gall,  and  distended  to  Its  Titmoet  with 
ns  or  nlr;  a  portion  of  tlio  lungs  bighiy  congeeted  and  slightly  filled  wltli  a  wateiy 
froth,  the  remaining  parte  baviug  ahealtby  and  natnral  appearance.  The  first  etomoco 
is  gorged  to  its  greatest  capacity  with  fOM  undigested;  no  other  evidences  of  diseiM 
fonnd  in  the  stoiuach.    Small  intestines  empty,  except  that  when  cut  off  a  very  ligbl 

Sllow  mncns  can  be  forced  from  them  by  stripping  through  the  fingers;  the  large  tn- 
itinea  partly  filled  with  excrement  a  little  thinner  than  pntty,  bnt  showing  no  sp 
pearance  of  a  liqnid  thin  enongh  for  the  "scoure,"  and  all  the  insid^s  cavend  st 
intervals  of  a  half  inch  with  little  sacks  the  size  of  a  small  pea,  each  filled  with  a  rab 
etanoe  looking  very  mach  like  dry  time. 

Atdeath  the  animals  are  extremely  loan  in  Sash,  and  the  odor  on  opening  the  cmmm 
Is  very  offensive. 

None  of  the  other  sheep  appear  to  be  affected,  nnleee  it  is  shown  by  .the  exeremenl 
of  all  of  them  beiug  dischoiged  at  about  the  consistency  of  the  same  fiom  that  of  s 
calf.  There  is  no  appearance  of  sheep  dang  about  the  pens,  and  they  are  all  diy-fed. 
Sanitary  snrronuditigs  good,  feed  inclnded. 

Swnra  PLAGUE  IN  Abkaksas.— Mr.  F,  J.  Smith,  president  of  the 
Independence  Coanty  Agricultural  aud  Mechanical  Association,  writes 
from  BatesviUe,  Ark,,  under  recent  dat«,  as  follows: 

One  of  the  greatest  evils  the  farmers  of  this  section  are  compelled  to  contend  againat 
is  what  is  called  hog  cholera.  On  my  place,  this  disease  has  appeared  among  my  avrine 
three  times  within  four  years.  The  first  time  I  lost  73  hogs;  the  second  115— includ- 
ing 8  full-blooded  sows  whioh  coat  me  |50  each.  The  disease  is  now  among  my  kup 
for  the  third  time,  and  up  to  the  present  time  10  pork  hogs,  averaging  300  pounds,  3j 
■hoata,  and  2  very  fine  full-blooded  gclte.  I  have  tried  many  recommended  nmedieti, 
without  ■ncceaa.   I  attiibnte  the  diseaae  in  this  ueighborhood  to  eareleai  m 
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Hogi  ai»  otfUeeieA  uid  ■Urved.  Nearly  erei;  taM  wo  have  ■ 
tbat  giring  ont,  the  auimala  aie  left  id  the  wooda  without  a 
become  wormy  and  lonay. 

As  aa  example,  two  penona  neai  Bateorme,  about  i  milea  from  mr  place,  hare  mote 
thaa  100  head  of  Loga  luunuig  at  large,  without  eare  of  any  Idnd.  Nothine  ia  done 
with  the  aaimala  tbat  aioken,  and  the  dead  aro  permitted  to  lie  where  they  du.  Ttda 
lias  bronght  the  diseaae  to  my  own  form.  While  poik  waa  largely  exported  from  thia 
coanty  aeveral  yean  ego,  there  is  not  now  enongb  railed  to  supply  the  people  here. 
Famwraaio  diseourageo.  We  have  not  been  a)eiK  of  cholera  for  MTeral  years.  There 
is  only  one  remedy — a  law  oompelling  every  owner  to  put  up  his  hogs  as  soon  as  any 
diMaae  is  diaooTered  among  them. 

The  loM  anstained  by  farmers  ttirough  this  disease  of  cholera  is  almost  inoiedible.  tt 
diKoannseffortB  to  improve  their  stock.  Ihavee^peudednearlyti,OOOforimproved 
and  fall-blDoded  bogs,  and  twice  have  I  lost  all  on  my  place ;  and  yet  I  take  extra  eue  of 
my  swinB,  keeping  Uiem  well  supplied  with  good  spring  water  and  fresh  air,  ohanglng 
their  beds  aTBTv  night.  Each  morning  I  sprinkle  lime  over  the  lying-down  plaees, 
and  put  a  amall  quantity  into  the  slops.  It  haa  proven  as  satiafoetoiy  aa  any  remedy 
1  have  tried. 

BsEEDiNa  AND  CAKE  OF  PABU  ANIMAI.B.— Mr.  Heiuy  O.  Miller,  of 
Wertport,  Decatur  County,  Indiana,  gives  the  following  good  advice 
regarding  tbe  breeding  and  treatment  of  farm  animals : 

□onbtleaa  the  extent  of  losses  of  form  animals  mislit  be  iMsened  by  proper  care  in 
breeding  as  well  as  care  and  treatment.  To  secure  docility,  Htamiua,  and  immunity 
from  disease  great  care  shonld  be  observed  in  earing  for  the  hoise  especially.  The 
Tidooa  habit  of  breeding  blind  and  broken  down  wreou  of  maree  to  worthless  stallions 
■Dd  originals  tbln  in  fletji,  defideut  tu  bone  and  muscle  as  well  as  in  spirit  is  doubt- 
leaa  the  eauatt  of  two-thirds  of  the  diaa^ns  that  afTect  hones.  The  praotloe  should 
not  only  be  diBoonntenanoed  but  prevented,  if  possible,  by  penal  laws  enacted  by  the 
Isgislstores  of  the  States.  Thia  nobleanimalsnonldbereandwith  Intent  to  sttwn  as 
high  a  degree  of  porfeotian  as  possible  by  bieediog  from  none  but  perfectly  aoond  a 

»■  well  as  stalHono— alar—  '-^"■— * "  ' — ' — ^ ' ^_.,^__ 

entire  exemption  from  bl 
pi^w  load  And  grooming. 

Cattle  have  been  gieauy  Improved  bv  crossing  with  Duihaoi  bulls.  Many  of  sach 
herds  are  nearly  eqnal  to  the  Kentucky  SnorthomB.  OnTcattleaan,aud,  doDbtless.will, 
be  farther  Improved  in  this  country.  Their  general  health  is  good.  Thoir  lanitary 
condition  mvy  belmpioved  by  protection  fhtm  inclement  weather  by  means  of  sheds  and 
■tabling.  The  nade  of  onr  cattle  is  kept  at  a  low  standard  by  poor  families  allowing 
eon  to  get  with  calf  by  any  scmb  bnll  that  can  serve  them  rather  than  patronize 
blooded  bnlla  at  a  reaaonable  charge.  I  think  scrub  bnlls  should  be  prohibited  from 
mnning  at  large  by  legal  nnactment.  Castration  of  all  such  bnlls  before  three  months 
old  dionld  be  made  obligatory. 

Iioea  of  boga  atill  eonlinnes  from  cholera,  tbnmps,  quinsy,  and  many  other  diseases. 
It  is  difBenlt  to  eonnteraet  any  of  them.  The  higher  ttie  Improvement  in  stock  the 
more  snhdMt  to  diaeass.  with  inoreased  fatally,  herds  apparently  become.  When  we 
liidtheuMig-Dosed  "elm-peeler,"  with  long  bristles,  the  diseasee  that  now  so&bally 
affect  our  hoga  were  unknown.  We  cannot  think  of  permitting  our  bogs  to  d^(onerat« 
to  tbe  original  woods  breeds,  but  by  better  care  uid  the  use  of  lemediee  must  oonn- 
t«Bct  disease  tlte  best  we  may,  and  let  improvement  progress. 

Anthrax  ob  ohabboit  in  TBXAB.~Tbe  sTmptoma  given  in  the  fol- 
lowing letter  ftom  Mr.  B.  B.  Jarmon,  Kerr  Coonty,  Texas,  indicate 
anthrax,  or  charbon.  A  fiill  descriptioa  of  this  disease  is  given  in  Special 
Beport,  Ko.  34,  of  this  department,  to  which  the  attention  of  the  reader 
is  directed.    Mr.  Jarmon  says: 

The  animal  becomes  lame  In  one  leg,  generally  one  of  Its  hiitd  legs;  ears  drooptng; 
*jnalitt1ered  and  very  dulL  ThefliumallsaYenetomovingabont,andgeuenllyd]M 
in  hmu  six  to  twenly-fonr hours.  After  death  the  leg  that  wasalFected  is  badly  blood- 
iliotten;  the  entire  side  shows  evidence  of  disease;  a  bloody  substance  exudes  tioxa 
it*  DoBtnls,  and  the  stomach  is  dry  and  parched.  The  disease  is  known  here  as  the 
block-leg,  and  considered  by  some  to  be  a  kind  of  murrain.  It  is  very  fatal,  and  con- 
&ied  abaoet  entirely  to  young  stock  of  fivm  six  to  eighteen  montha  old.  Occudonolly, 
out  veqr  seldom,  ft  attacks  a  two-yeac  old.  It  has  piev^led  among  the  stock  here 
lot  iboat  (hur  yeus,  and  is  generally  confined  to  one  ndgbborhood  or  stock  range  at 
>  tiuie.  When  It  gets  Into  a  herd  it  is  not  unusual  for  from  one-ftfth  to  one-third  of 
them  to  die. 
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PbBVBWTITE  POE  BWDm  PLAOtJB  AMD  FOWL  OHOI^BA.— Mr.  J.  Tm- 

borongb,  of  Calhoan  Connt?,  MiaaiBsippi,  writes  as  foUova: 

In  this  «oimt7  ir«  find  thftt  Fkgtohieoa  radbc  (palk>MOt)  boUed  in  slop,  uid  glTcii 
at  interrali  of  two  or  three  meks,  will  prevent  the  ftppoAraooe  of  awiae  plogne. 
OiTen  to  fiiwla  in  their  drinking  water,  it  wUl  ftlM  prevent  the  ftppeonuioe  of  fowl 
cholera. 

SWTNE  PLAOTTE  IN  MiGEiaAN^-Tlie  disewe  described  bei.ow  b; 
Mr.EDgeneOarpeDteT,  of  Grand  Bapida,Mioti.,ia  the  most  fatal  type  of 
swine  plague: 

L  staange  iii>I« 

__  Uinefaimenl: ,  _. , ^, „ 

eaoe  manillMta  tteelC  luge  led  iilotohea  are  obHerred  to  appear  upon  the  body  of  tb« 
aaima),  aooompauled  bj  »  mofose  disahaise  of  blood  from  the  month  and  soBbrili; 
the  TioHm  aeems  to  be  ui  intenoe  ogosf  anoto  experienoe  great  difflonlty  in  hoeathing, 
and  Tei7  aoon  dtea. 

SwimPX.Aanx  m  the  Southwest. — Mr.  Charles  O.Bobiii80a,GDni 
Wood,  Sunflower  Ootinty,  Mississippi,  gives  the  following  accoimt  of  the 
imporatioD  of  swine  plagne  into  that  county : 

I  haTe  to  lepoTt  the  appeBtajioe  of  cholera  among  the  hoga  in  thii  immediate  vioinltT. 
It  was  intiodnoed  here  m  the  latter  part  of  the  winter,  or  early  in  the  epring,  by  the 
introdaction  here  of  two  Berkahires.  Both  died,  and  the  disease  has  epread  among 
the  native  hogs,  which  are  dying  in  large  nomben.  The  native  hogs  Itava  been  liere- 
tofoTe  nearly  wholly  exempt.  Fanoy  breede  appear  to  be  more  anhject  to  the  d  i  s^ati  All 
the  hogs  tliat  die  (and  all  die  that  take  it)  pwa  a  watery  blood  from  the  moutli,  nosc^ 
and  f  ondament  The  hogs  that  stay  in  the  wooda  and  do  not  come  abont  the  Battle- 
menta  are  free  from  the  diaeaae. 

Swine  disease  m  South  OAROUirA.— Mr.  B.  J.  Donaldson,  George- 
town, S.  0.,  writes  as  follows,  onder  recent  date: 

I  am  raising  laiwe  nnmben  of  hogs,  and  find  this  season  a  disease  anurag  tiieni 
hitherto  unknown  ta  me,  viz.,  a  loss  of  power  in  the  loins,  from  which  they  gTadaally 
die.  It  is  principally  among  the  pigs,  bnt  oocaalonally  a  brood  sow  has  it.  The  uigi 
affected  are,  for  the  most  part,  the  best,  in  fine  order,  and  continue  to  eat  nntil  tbe^ 
die.  There  are  none  of  the  s^ptoms  of  ordinary  hog-cholero,  the  disease  appealing 
to  be  oonflned  to  the  loins,  the  animal  losing  all  power  in  the  hmd  legs.  Oooaaionallj 
it  reaches  the  fore  legs  when  the  feet  curve  in.  I  have  lost  hundreds  of  pigathii 
season.  The  pens  are  in  good  order  and  kept  clean,  and  thepigsallowed  to  mn  out.  I 
have  fed  enlphor,  oharc^,  and  onlphato  of  iron ;  bat  those  affeeted  aeldom  leeoret. 
The  food  is  noe  door,  fed  nneooked. 

Laudaituh  in  bwinb  plaoitb.— Hr.  Danford  Hare,  Gordington, 
Morrow  County,  Ohio,  gives  the  following  as  his  treatment  of  hogs 
suffering  with  tiie  plague: 

In  r««aid  to  treating  the  swine  plagne.  or  fever,  I  think  nothing  shonld  be  givec 
that  will  create  ftm.  In  the  eases  I  have  had  I  gave  gnnpowder  and  cold  wtWr 
first,  then  landannm  to  oanae  eteep.  After  this  sleep  I  at  once  give  linseed  oil  aod 
ammonia.  This  treatment  baa  been  efaolent  in  every  ease.  I  think  that  salL  ashes, 
black  antimony,  lime,  soap,  and  turpentine,  have  a  tendency  to  shorten  the  liie  of  ths 
bog.  If  the  farmer  will  open  one  of  his  hogs  he  will  find  that  all  medicines  used 
sbonld  he  to  quiet  the  uiimal  and  lednoe  the  Stver, 

Contagious  plbueo-pneumonia  in  TmamiA.— In  reply  to  a  letter 
of  inqniiy  from  the  Commissioner  of  Agriculture,  addressed  to  Dr. 
Thomas  Pollard,  Commissioner  of  Agriculture  for  the  Gommonwealtb 
of  Tirginia,  that  gentleman,  writing  under  date  of  September  last,  says: 

I  have  addressed  letters  to  varioos  prominent  cattlo-raisers  in  Virginia,  asking  for 
information  on  this  Bubjeot,  and  have  received  replica  from  the  following  gentlemen, 
▼is ;  Col,  Ko.  Beverley,  "  The  Plains,"  Fanqnier  Coonty ;  Mr.  W.  W.  Eennon,  Ssbot 
Island,  Goochland  County ;  Mr.  E.  B.  Woodward,  Joneavllle,  Lee  Coonty ;  Hr.  A.  Bf. 
Bowman,  WaynasboronKh,AngnataCoanty;  Mr.  Job.  Cloyd,  Dublin,  PnlaskiCeaDl;; 
Geo.  Johnston,  Alexandria;  CoL  Geo.  W.  Palmers,  Saltrille,  Washington  Cmui»'; 
Mr.  A.  P.  Bowe,  Frederioksbnig:  Hr.  Seddon  Jones,  Rapldon,  Orange  Coonty;  Ui. 
B.W.I>obyna,UUlaTille,Cain)U  County;  and  Green  Fwrar,  Orange  County. 
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Thof  >II,  wltb  the  exception  of  Colonel  Beverley,  say  there  it  DoplenTO-pneninonia 
in  tbeir  (ection  u  far  ai  tbej  know.  Colonel  Beverley  eaja  It  pieTaUed  last  whiter  on 
the  dairy  farm  of  Col.  Qeo.  JohnBton,  near  AlexandiiA.  I  wrote  at  once  to  Colonel 
Johnston  leqnesting  a  candid  reply  aa  to  the  existence  of  t£e  diieaae  on  hia  farm  or 


much  experience  with  die  disease,  and  eonld  gire 

it  than  any  other  Cumer  in  UiatwoUon.    1  wrote  to  him,  bat  have.failedto  teoeiTe  a 

reply. 
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SiB:  I  have  the  honor  to  present  the  following  report  of  the  work 
done  by  tiie  Chemical  Division  eiuce  the  pablication  of  the  Annual 
Report  of  the  Department  of  1880. 


Varietieg  of  lorghum  and  motze  grown  on  grounds  of  the  Jfepartment  of 
AgriaUture,  time  ofplantmg,  and  nyttetn  of  auUivation. 

For  the  purpose  of  continning  the  investigatioo  of  the  several  vari- 
etiM  of  aorghnm  and  maize,  vith  the  view  of  ascertainiag  their  value 
as  sonrcGB  of  sugar,  there  were  planted  upon  the  department  gronnda, 
upon  the  29th  day  of  April,  1881,  thirty-eight  varietiea  of  sorghum, 
and  upon  the  30th  day  of  April  eight  varieties  ofmaize. 

The  Borghom  and  maize  were  planted  in  drills,  the  drills  being  3  feet 
apart  for  t!ie  sorghum  and  3J  for  tlie  maize,  and  after  the  plaiite  were 
about  3  inches  high  they  were  thinned  out  to  about  3  inches,  and  when 
about  6  inches  high  they  were  thinned  out  so  that  the  sorghum  plants 
averaged  from  1  to  5  inches  apart,  while  the  maize  stalks  were  about  8 
inches  apart. 

Of  the  above  varieties  of  sorghum  and  maize  every  kind  was  ap  May 
9,  excepting  only  the  sorghum  Ko.  1,  the  seed  of  which  fuled  to  germi- 
nate.   This  TOW  was  replanted  May  11,  and  was  up  the  16th. 

Tbe  sorghums  were  planted  upon  a  rectangular  plat  about  450  by  110 
feet,  and  tiie  rows  of  each  variety  ran  lengthwise  the  plat  and  in  direc- 
tion east  and  west. 

About  half  of  this  plat  had  been  planted  in  sorghum  the  previous 
year;  the  remainder  had  been  recently  broken  up  by  the  plow. 

Besides  the  thinning  out  already  mentioned  the  crop  received  the  usual 
cDltivation  given  to  maize,  and,  in  addition,  care  was  taken  to  remove 
the  Backers  which  sprang  up  &t>m  the  roots  from  half  of  each  row  of 
sorghum;  the  plat  being  divided  into  nearly  equal  portions  by  a  line 
passing  north  and  south,  th'b  sucters  being  allowed  to  grow  upon  the 
eastern  half,  and  being  removed  from  the  western  half  of  the  plat 

Tbe  analyses  of  juices  given  in  the  pages  of  this  report  are  from 
canes  selected  from  tbe  snckered  half  of  each  variety  of  sorghum,  nn- 
less  otherwise  mentioned. 

A  iwrtion  of  the  field  in  the  nnsnckercd  half  having  been  plowed  op, 
uiat  portion  was  replanted  on  June  13,  and  ten  varieties  were  thus 
replanted.  Neither  of  these  varieties  planted  at  this  dtite  attained  any 
i^  development,  but  were  dwarfed  and  unhealthy,  Reference  to  this 
Till  be  made  again  in  this  report. 
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The  several  varieties  of  sorgbnm  planted,  and  the  sonroea  vbence  the 
seed  was  obtained,  were  as  follows: 

No.  1.  Early  Amber.    Ephraim  Link,  Greeneville,  Tenn, 

No.  2.  Early  Oolden.    A.  B.  Swain,  Elysian,  Minn. 

No.  3.  White  Liberian.    Nesbit,  Washington,  D.  0. 

No.  i.  White  Liberian.    Bush  G.  Learning,  Decatur,  Nebr, 

No.  5.  Black  Top.    D.  Wyatt  Aiken,  Cokesbniy,  S.  0. 

No.  6.  African.    W.  E.  Parka,  Carlisle,  Ky. 

No.  7.  White  Mammoth.    Amos  Oarpenter,  Carpenter's  Store,  Mo. 

No.  S,  Oomseeana.  Blymyer  Mancfactaring  Oompaoy,  Cincinnati, 
Ohio. 

No.  0.  Begalar  Sorgo.  Blymyer  Mano&ctnring  Company,  Cincin- 
nati, Ohio. 

No.  10.  Link's  Hybrid-    Ephraim  Link.    Greeneville,  Teon. 

No.  H.  Link's  Hybrid.    Edwin  Henry,  Greeneville,  Tenn. 

No.  12.  Sugar  Cane.    Ephraim  Link,  Greeneville,  Tenn. 

No.  13.  Goose  Neck.    P.  P.  Eamsey,  Belgrade,  Mo. 

No.  14.  Bear  Tail.    Jacob  Latehaw,  Cedarville,  111. 

No.  15.  Iowa  Red  Top.    Jacob  Latehaw,  Cedarville,  HI. 

No.  16.  New  Variety.    P.  W.  Stump,  Marshall,  HI. 

No.  17.  Early  Orange.    I.  A.  Hedges,  Saint  Loais,  Mo. 

No.  IS.  Early  Orange.    H.  P.  D.  Daganhardt,  Piqua,  Ohio. 

No.  19.  Orange  Cane.    J.  G.  Fitzgerald,  Brookstoo,  Tex. 

No.  20,  Neeazana.  Btymyer  Mano&cturing  Company,  Cincinnati, 
Ohio. 

No.  21.  Wolf  Tail.    Ephraim  Link,  Greeneville,  Tenn. 

.No.  22.  Gray  Top. '  H.  0.  Sealey,  Columbia,  Tenn. 

No.  23.  Liberian.  Blymyer  MannfactnriDg  Company,  Cincinnati, 
Ohio. 

No.  24.  Mastodon.    D.  Wyatt  Aiken,  Cokesbury,  S.  0. 

No.  26.  Honduras.    Ephraim  Link,  Greeneville,  Tenn. 

No.  26.  Sagar  Cane.    0.  E.  Miller,  Bflangliam,  111. 

No.  27.  Hybrid.    WiU  N.  Wallis,  Collin  County,  Texas. 

No,  28.  Wiiite  Iiuphee.    John  N.  Barger,  Lovillajlowa. 

No.  29.  Goose  Neck.    G.  N.  Gibson,  Shelbyville,  Ky. 

No.  30.  White  African.    John  N.  Ba^er,  Lovilia,  Iowa. 

No.  31.  West  India  Sugar  Oane.    D.  C.  Snow,  Lamoille,  Iowa. 

No.  32.  Sugar  Cane.    John  N.  Barger,  Lovilia,  Iowa. 

No.  33.  New  Variety.    John  N.  Barger,  Lovilia,  Iowa. 

No.  34.  Minnesota  Early  Amber.     Vilmorin,  Paris, 

No.  36.  Holcus  Saccharatua.    Vilmorin,  Paris. 

No.  3C.  Holcua  Sorghum.    Vilmorin,  Paris. 

No.  37.  Holcua  Cernus,  White.     Vilmorin,  Paris. 

No.  3S.  Honey  Cane.    J.  H.  Chirk,  Pleasant  Hill,  La. 

In  No8.  6  and  6  there  were  present  in*eacb  row  two  well-defined 
varieties,  and  the  results  of  the  analyses  were  kept  distinct,  and  will 
be  found  tabulated  us  No.  5  "tall"  and  No.  C  "short,"  these  being 
regarded  as  other  than  tlio  Black  Top  or  Airican. 

It  will  be  observt-d  that  in  the  above  list  twelve  Stetes  are  repre- 
sented as  furnishing  seed,  and  four  varieties  were  obtained  from  France, 
among  which  is  our  own  Early  Amber,  which  already  appears  to  be 
grown  there  from  »ee<l  imported  from  America.  It  is  interesting  also 
to  observe  that  although  some  thirty  years  since  we  obtained  our  Cbi- 
neso  varieties  of  sorghum  &obi  Fiance,  and  at  the  present  time  we 
have  many  of  these  varieties  extensively  eoltivated  in  the  United 


-..C.oo^lc 


BEFOST  OF  THE  CHEMIST.  381 

States,  that  nearly  if  not  every  vaAety  of  these  Chinese  sorghnms 
appears  to  have  dieappeared  in  Frauce,  since  the  large  house  of  VU- 
morin  &  Co.  were  uoable  to  send  even  a  single  specimen. 

The  iocal  names  of  the  above  mentioned  varieties,  as,  for  example, 
Nos.  12,  26,  31,  and  32,  must  not  he  confounded  with  the  real  sugar  cane 
of  Cnba  and  Looisiana,  for  the  so-oalled  sngor  canes  represented  by  the 
above  nnmbers  are  only  varieties  of  sorghum,  a  family  of  plants  quite 
distinct  boin  the  true  sugar  cane. 

The  vmietdes  of  maize  planted  were  as  follows: 

So.  1.  Egj^tian  Sagar  Goto. 

No.  2,  Lm&ay's  Horse  Tooth. 

No.  3.  Blonnf  s  FroMc. 

No.  4.  Improved  Prolific  Bread. 

No.  5.  Broad  White  Jlat  Dent 

No.  6.  Long  Narrow  White  Dent. 

No.  7.  Chester  Comity  Mammoth, 

No.  8.  18-rowed  Yellow  Dent 

Each  of  the  above  varieties  were  planted  in  plats  having  ten  rows, 
24  feet  in  each  row,  and  the  rows  3^  feet  apart.  There  was,  therefore, 
of  each  variety  planted  ^  of  an  acre,  or  8i0  square  feet 

There  was  also  planted,  about  May  Id,  on  grounds  which  had  been 
hired  for  the  purpose,  as  follows : 

At  Mr.  Golden's,  about  one  mile  from  Uniontown,  forty-four  varieties 
of  sorghum,  in  small  lots,  amounting  in  all  to  13  acres.  These  varieties 
were  chieHy  the  same  as  those  grown  upon  the  grounds  of  the  departr 
ment.  There  was  also  grown  by  him  3  acres  of  the  Liberian  atad  12 
acres  of  the  Honduras.  Owing  to  the  excessive  drought,  thirteen  of  the 
sinall  lots  failed  to  germinate,  and  these  were  replanted  June  1  and  2. 

There  was  also  planted  upon  the  grounds  of  Mr,  Carlisle  FatteFSon, 
just  beyond  the  city  limits,  some  65  acres  of'Early  Amber  and  of  Link's 
Hybrii^  and,  owing  to  the  backward  season  and  the  ravages  of  the  wu« 
and  cat  worms,  this  plut  was  replanted  three  times,  the  last  plantiug 
beiog  completed  June  18. 

There  was  also  planted  npon  the  nx)nndB  of  Dr.  Dean,  about  one  mile 
from  Beuning's  Bridge,  12  acres  in  Honduras,  10  acres  m  ^oeazaoa,  10 
acres  in  Early  Orange,  12  acres  in  Liberian,  and  6  acres  in  the  dght 
varieties  ofmaize  planted  upon  the  department  grounds.  The  sorghums 
were  plaited  by  May  S3,  and  the  maize  by  May  25. 

Dr.  Dean  began  replanting  Honduras  June  2,  Early  Orange  June  7, 
Liberian  Jane  9,  Neeazaua  June  13.  Dr.  Dean  begun  second  replant- 
ing Honduras  Jane  18,  Early  Orange  June  20,  Liberian  June  21,  Keea- 
zana  Jane  29. 

During  the  early  part  of  the  season  a  careful  record  was  kept  show- 
ing the  development  of  the  several  varieties  of  sorghum  and  maize 
^«n  npon  the  gronuds  of  the  department,  since,  as  has  already 
been  shown  in  our  previous  investigations,  so  much  depends  upon  the 
condition  of  the  sorghum  in  reference  to  the  production  of  sugar  or  even 
of  sirup.  It  is,  of  course,  more  than  probable  that  in  other  locaUties, 
and  in  other  seasons,  the  rapidity  of  development  would  be  greater  or 
lew  than  in  the  case  of  these,  and  in  order  that  every  circumstance  cal- 
culated to  throw  light  upon  the  results  of  our  examinatioua  of  these 
SOTghoms  and  com  stalks  may  be  given,  the  following  table  is  appended, 
in  wbiidi  may  be  fouud  the  height  and  developments  of  the  aeveiol  vari- 
eties at  different  periods  during  the  season. 

It  will  be  remembered  that  No.  1  Early  Amber  was  planted  twelve 
daje  later  than  the  others.  .  , 
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BEFOBT  OF  THE  C0HHI8BI0NEK  OF  AQRICTJLTDBE. 


In  order  to  record  as  closely  as  was  possible  the  development  of  tlie 
plantB  at  the  time  when  they  were  taken  Stom  the  field  for  examination, 
a  series  of  nnmbers  were  made  use  of,  which  indicated  the  aeTeral 
stages  of  development.  The  determination  of  stages  after  the  14th  was 
in  the  case  of  the  sorghnm  difficult,  and  depended  npon  the  increasin;; 
hardness  of  the  seed.  These  nnmbers  and  tiieir  significations  are  a 
follows: 

Slaget  of  devtlitpment  in  moire  and  lorskmm/or  1881. 


AbaatonsWMkberonOMaliiEar  puilcls 

ImmedUMJy  befon  openloK  arpsulde 

Pulclejun  ■ppeurlng 

Fuiole  two-tbbdaont 

PHiloleantdmlr  ont ;  na  item  kbore  upper  bnt. 

Pulole  begtmuiig  to  bloom  K  (he  tup 

Ku-JtutBiipeariiig-. -'>..>■ ■■ 

E«T  iKgsr  itil'l"  1  "^  I^  11!*  »  "I  "^  "." '. ' ""  II 

Bula^uatJll 

Eat  In  lOHtlng  eondltlim ....- 

twMk  aflet  leaoblDB  Toaiting  coiidltlan 
week  kfter  nachlDK  TtMitBg  oondltloii 

1)  wWka  aft«  iMeUnB  TOMtldE  ooDdtttoa 

2  week*  after  TOMhlnf  reaufiiK  aanditioii — 
it  vneki  altar  reuUng  laaMfsf  eemdildon. ..  ■ 
B  veek>*ftarraKe)ilBKn>HUii|[Oiiiidltl«i.... 

^  week»  »ftCT  leuhiag  tettttag  ooodMon 

i  -irniitufhWTMnlilinmeiitlngtiitiiilttlnn 
U  WMk*  after  iMobloE  nkMbg  Molitlga ... . 
1  veekBneTUrludG«eapi<ik«dlniUc*ll' 
S  veeke  after  ear  bad  been  ploked  to  at^  11. 
1  v»k*  after  eer  had  b«ea  picked  In  atile  11. 
i  weekeaflerearhadbeeBplokedlBilacall. 
E  nekaanaearfaadbeeapiokedtnaticall. 
8  weeka  after  ew  had  bHBpleked  in  (Mfiall. 
T  weekaaflareachadbecapiiAedlnat^tell. 
a  ireska  after  ear  bad  bean  pl(ikadlnali«ell; 


Abont  one  ireek  before  ojwiiliie  of  panlde 

Immedlalely  befon  opea^ji  ofpanlcle. 
Puiidsjoat  eppeiTing. 
Piintclfl  tiro-tblrd>  out. 


Seed  well  ast. 

Seed  entaring  tbe  milk  itala. 

Seed  beoonlng  duadfaf. 

Seed  doogbyjbeoomlng  diT- 

Seed  abnoet  dry ;  saally  cnubed. 

Seeddn!  eully  epliC 

Seed  split  with  diffloaltT. 

Seed  epiit  with  more  dlflanltr. 

Seed  epllt  with  eUll  more  dlOiHil^. 

SeedetiUhuder. 
Seed  atUl  haidar. 
Seed  BtlU  baidec 


From  the  preceding  table  It  will  be  seen  t^t  on  Jnly  26,  flfl^-Hven 
days  after  planting^  nearly  everjr  variety  of  sorghnm  was  in  blosaoin, 
and  had,  so  for  as  size,  attained  its  maidiiiun  development,  ainoe  their 
average  height  was  about  8}  feet 

A  preUmlnaiy  examination  ct  one  variety  of  sorghom  and  two  of  the 
Tarieties  of  maize  was  made  June  13,  when  tbe  p^nts  were  abont  two 
feet  high,  and  it  was  found  that  even  at  this  early  period  tiiere  was  in 
their  juices  an  appreciable  amount  of  both  sucrose  and  glucose,  as  will 
be  seen  by  the  following  results: 

Juice  of  White  Liberian  Sorghum:  sucrose,  .12  per  cent;  glucose,  .63 
per  cent  I 

Juioeof  Egyptian  SngarOom:  sucrose,  .25  per  cent;  glucose,  .91  per   | 
cent 

Juice  of  Lindsay's  Horse  Tooth  Com ;  anciose,  .38  per  cent ;  glacose,    i 
.98  per  cent. 

From  the  above  it  wonld  seem  that  both  forms  of  sugar  exist  in  these  . 
plants  even  in  this  early  stage  of  development,  and  that  the  relative 
proportion  of  the  two  remaius  about  the  same  for  a  long  time,  as  will 
be  seen  by  reference  to  the  tables  which  follow.  It  has,  however,  no'  i 
been  demonstrated  that  what  is  given  in  the  above  analyses  as  sncnwe  | 
is  such  beyond  question.  It  was,  however,  if  not  sucrose,  at  least  a  . 
substance  not  preopitated  by  nib-aoetat«  of  lead  solntian,  and  without 
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iction  npon  Fehlin|i;*8  solution,  antU,  like  sucrose,  it  had  been  acted 
upon  by  a  dilate  acid  solution.  It  remains,  however,  a  matter  rather 
of  importauce  in  its  relation  to  vegetable  physiology  than  of  practical 
Talue  as  regards  the  production  of  sugar  from  these  plants. 

ANALYSES  OF  EACH  TABIBTY  OF  SOBGHUAI  AND  UAIZE. 

The  following  tables  show  the  results  of  the  analyses  of  each  variety 
of  Borghum  aud  m&ize  stalks  made  during  the  season ;  the  date  of  each 
analyHis,  the  dimensions  and  weight  of  the  stalk,  the  percentage  of 
juice  obtained  from  the  stalk  and  the  specific  gravity  of  the  juice,  the 
per  cent,  of  sucrose,  glucose,  and  of  the  solids  not  sucrose  nor  glucose 
present  io  the  juice.  In  addition,  there  is  given  the  percentage  of  enr- 
crose  present  as  determined  by  the  polariscope,  which  will  be  found  to 
correspond  cknely  with  the  percentages  of  sucrose  as  detennioed  by 
analvais, 
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In  ttie  following  tables  are  given  the  average  of  the  detenniiiatioiis 
for  eaeb  stage  of  development  for  each  variety. 

In  addition  to  the  colnmna  giving  the  average  resnlts  of  the  several 
determinationa  given  in  the  preceding  tables,  there  Is  given  a  oolnnin 
showing  what  is  termed  the  percentage  of  available  sagar  present  in 
the  jnice,  t.  e.,  the  amount  of  sugar  which  may  be  obtained  as  sngar 
from  the  juice,  for,  as  is  generally  known,  the  amonnt  of  BUgar  to  be 
obtained  from  any  given  specimen  of  juice  depends  obviously  npontbe 
amount  of  sugar  present;  bnt  not  alone  upon  this,  but  also  upon  tlie 
amount  of  glacosef  and  other  matters  present,  since,  as  is  well  known, 
the  effect  of  these  is  to  prevent  the  orystollization  of  a  portion  of  tbe 
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SQgar  present,  and^  heDoe,  to  increase  the  relative  amonQt  of  molassee, 
the  molasses  cooBistiDg  of  glaoose,  water,  mineral  inatt«ra  (the  asli), 
and  more  or  less  ssgar,  which  practically  cannot  be  recovered  as  snob. 
>tow  this  molasses-producing  (melassigenic)  property  of  the  several 
impurities  present  in  the  jnices  of  oane,  sorghom,  and  beets  has  been  a 
BQbject  of  oonsiderable  experiment,  but  at  the  present  time  the  exact 
effect  of  each  imparity  is  not  known. 

The  average  of  thirty-fonr  analyses  of  sorghnm  juices,  made  in  this 
laboratory,  shows  an  average  percentage  of  ash  equal  to  1.06;  the 
maximniD  being  1.66  per  cent,  and  the  minimum  being  .82  per  cent. 
We  may,  then,  safely  estimate  the  ash  as  being  atwut  one  per  cent,  of 
the  jaice. 

Now,  while  all  aatborities  are  agreed  as  to  the  melassigenic  effect  of 
certain  of  the  mineral  constituents  of  the  ash,  there  is  moch  difference 
as  to  the  action  of  other  mineral  matters,  and  while  some  of  these  are 
regarded  as  quite  indifferent  in  their  action,  other  constitnents  of  the 
ash  are  shown  to  strongly  favor  the  crystallization  of  the  sngai.  For 
example,  potassium  carbonate  increases  the  quantity  of  molasses  pro- 
duce^ potassiom  snlphate  appears  to  have  no  effect,  while  magnesium 
salpbate  seems  to  favor  the  crystallization  of  sugar,  and  thus  decrease 
the  amoont  of  molasses. 

It  is  highly  probable  that  much  of  the  good  effect  attrijsated  to  the 
use  of  snlphorouB  acid,  as  an  aid  in  the  crystallization  of  sirups,  is  due 
to  the  fact  that  it  converts  the  harmfol  allcaline  carbonates  into  the 
inert  solphates.  In  the  report  of  our  work  last  year  we,  in  accordance 
with  a  common  practice  among  sugar-makers,  made  use  of  the  so-calletl 
"exponent,"  which  represented  the  relative pnrity  of  the  different  juices. 
This  "exponent"  was  the  percentage  of  sucrose  in  the  total  solids  of  the 
juice;  and  this  represented  the  percentage  of  the  sugar  present  in  the 
juice  which  could  be  in  practice  obtained  as  sugar.  While  this  method 
of  calculation  is  doubtless  at  least  approximately  correct  when  applied 
to  those  jnices  which  are  generally  worked  up  for  sugar,  it  is  obviously 
erroneous  when  applied  to  juices  poor  in  sugar  and  with  comparatively 
lar^e  amounts  of  other  solids. 

We  have,  therefore,  this  year  adopted  a  method  for  calculating  the 
available  sugar,  viz. : — the  difference  between  the  per  cent,  of  sucrose  and 
the  sum  of  the  per  cents  of  glucose  and  solids  not  sugar,  and  although 
confident  that  all  the  experiments  of  MarschaU,  La  Grange,  and  others 
go  to  prove  that  the  amount  of  available  sugar  thus  shown  is  beyond 
<liiestian  too  low,  it  is  at  least  safe  to  err  upon  this  side  rather  than  the 
other. 

If  we  apply  these  two  methods  to  two  specimens  of  juice,  one  good 
and  the  other  poor,  it  will  be  seen  tiiat  for  Uie  good  juice  the  two  meth- 
ods approximately  i^ree,  while  for  the  poor  juice  they  differ  widejy,  and 
there  is  no  doubt  bat  that  tlie  method  of  the  exponent  is  in  such  a  ease 
inapplicable;  e.ff. —  « 

Juice  A  contains:  sncrose,  3.G1  per  cent;  glucose,  4.50  per  cent;  sol- 
iiln,  1.78  per  cent.  The  exponent  wonld  be  35.85  and  the  available  sugar 
1.26  per  cent.;  or,  by  the  other  method,  3.61- (4.50+ 1.78) =-2.77. 

Juice  B  contains :  sucrose,  15.30  per  cent.;  glucose,  .87  per  cent.;  sol- 
ids, 3.95  per  cent.  Theexponent  would  be  80.02  and  the  available  sugar 
12^  per  cent.;  or,  by  the  other  method,  16.30- (.87+ 2.95) =11,48  per 
cent. 

It  is  ftom  the  above  assumed  cases  obvious  that  the  last  method  of 
<^cnlatJon,  although  giving  probably  too  low  a  result,  is  one  of  general 
application,  since  no  one  would  regard  it  as  possible  practically  to  ob- 
tam  any  sugar  from  a  juice  having  Uie  composition  of  the  one  marked  A> 
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tt  irin  be  obserred  that  In  the  tabiM  the  av^ftble  mgar  beginn  to 
ahoT  itself  quite  late  In  the  development  of  the  plant,  generally  about 
the  seventh  or  eif^hth  stage,  and  it  1b  obvious  that  previous  to  this 
period  the  available  sugar  eslsts,  as  ve  may  say,  as  a  minus  qnuititv; 
but  owing  to  the  practical  importance  of  this  matter  its  dlsoussion  will 
be  a^in  taken  up. 

It  will  alno  be  observed  that  the  dates  of  analysis  do  not  oorrMpond 
exactly  to  the  dates  when  the  several  varieties  bad  ronohed  the  Mpa- 
rate  stages.  This  whs  owing  to  the  rapid  development  of  the  pltuita, 
which  proceeded  more  rapidly  than  the  aflsistaiits  in  the  lab»nttory 
were  able  to  do  with  their  daily  examinations. 

OBAPHtCAL  CUA.RTH. 

The  preceding  resnlts  will  api)Gar  more  clearly  by  representing  tbem,a» 
waadone  last  year,  graphically,  and  In  the  following  charts  theperceutaee 
is  indicated,  for  the  sucrose,  glucose,  solids  not  sugars,  ana  available 
sugar,  by  the  numbers  given  npon  the  ri£;ht  and  left  hand  margins,  while 
the  dated  Hi'e  given  upon  the  upper  margin  of  each  sheet.  For  ora- 
venience  of  platting  umn  the  same  sheet,  the  per  cent,  of  Jaic«  given 
upon  the  charts  should  be  multiplied  by  five  in  every  case,  and  the 
'  specific  gravity  is  represented  by  having  .001  in  B]>GCifio  graVity  eqoal 
to  oue-flmi  of  one  per  cent,  as  given  upon  the  chart. 

Each  point  indicated  by  a  bre^k  in  either  of  the  lines  representing 
the  above  constituents,  the  specific  gravity  or  the  Juice,  represents  the 
average  result  actnaliy  obtained  in  the  several  analyses  of  a  jtilceflt 
any  given  stage  of  development.  The  beginning  of  each  line  and  the 
end  represent  the  average  results  of  the  &8t  and  last  stages,  and  the 
intervening  breaks  the  successive  stages  ftom  the  first  to  Uie  last. 


The  following  tables,  prepared  from  the  preceding,  represent  on  sepa- 
rate tables  the  average  results  of  the  analyses  of  each  variety  in  the 
sevei'al  stages  of  development,  each  table  containing  only  the  analyses 
of  a  single  stage,  and  the  general  average  of  all  the  analyses  of  all 
varieties  at  each  separate  stage  Is  given.  An  examination  will  show  that 
there  is  practical  agreement  in  all  these  sorghunfs,  the  only  diflF^nce 
being  in  tbe  tdme  from  planting  necessary  for  the  different  varieties  to 
attain  to  any  given  stage. 
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AVERAGE  RESULTS  FOR  1879,  1880,  1881.       , 

From  the  general  averages  of  the  tahles  just  giveu  the  following  table 
has  been  i)re])ared,  giving  the  perceutages  of  ancrose,  glucose,  solidB, 
available  sugar,  and  juice,  as  also  tho  specific  gravity,  and  the  number 
of  separate  ana1y»es  inchided  in  the  avei'age  for  each  stage. 

For  pnqK>se  of  comparison,  there  is  also  given  npoii  the  same  table 
the  average  results  obtained  in  1870  and  ISSO,  aud  finally  au  average  of 
all  tlie  results  for  the  three  years. 

Tbe  same  results  are  graphically  re] »re sen tetl  utK>D  the  four  charts, 
which  follow,  the  line  for  juice  being  left  out  in  the  chart  giving  the  re- 
sults of  1879,  since,  as  has  been  explained  in  a  previous  report,  the  jniee 
vras  obtained  that  year  without  the  aid  of  a  mill,  and  was  so  much  less 
>ti  consequence  as  not  to  be  comparable  with  the  results  obtained  the 
last  two  years.  This  flnal  chart  comprises,  as  will  be  seen,  the  average 
t^ults  of  a  total  of  4,032  separate  analyses  of  some  forty-five  varieties 
of  sorghum,  and,  covering  the  record  of  three  years'  work,  the  results 
are  the  more  coucluuive. 
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The  results  represented  upon  tlie  tables  and  charts  which  have  been 
given  will  appear  the  more  surprising  if  compared  with  the  average 
analyses  of  the  juices  of  sugar  cane. 

Twenty-five  samples  of  sugar  cane  juices  from  the  many  varieties  of 
this  plant  grown  in  Louisiana,  Cuba,  Jamaica,  Martinique,  Gnadelupe, 
and  the  East  Indies,  analyzed  by  several  chemists,  give  the  following 
average  composition:  Sucrose,  13.28  per  cent.;  other  solids,  2,71  per 
cent.  If,  noWj^  as  in  the  case  of  the  sorghums,  we  subtract  the  sum  of 
the  solids  [which  was  made  np  of  ash,  glucose,  and  other  undetermined 
sabstances)  from  the  sucrose, we  have  as  available  sugar  in  these  juices, 
an  average  of  10,57  per  cent.,  an  amount  even  less  ttian  that  found  pres- 
ent in  the  average  juice  of  35  kinds  of  sorgbnm  for  long  x>cnods,  as  will 
be  seen  by  reference  to  the  charts  and  tables. 

TEMPSBATUBB  AND  BAinFAI.L,  1881. 

The  following  statement,  showing  the  mean  temperature  and  total 
rainfall  for  each  day,  from  May  It  o  November  30,  as  also  the  maximum 
and  minimum  temperatures  from  the  dat«  of  the  first  frost,  which  oo- 
cnrred  October  6,  has  been  furnished  this  department  from  the  records 
on  file  at  the  ofQce  of  the  Chief  Signal  Officer. 

For  purpose  of  comparison,  the  record  of  the  same  character  for  1880 
is  also  given. 
Slat^Btent  t\0King  Ih6  mean  temperature  in  degrett  PaXr.  anil  loial  prtiipilatim  recorded 

al  the  liation  of  obiemation  of  the  Signal  Service,  Utiiltd  Slatet  ■amy,  at  fFiuAin^lini, 

D.  C,  for  each  dag  frotA  Say  1  to  November  30,  leSl. 
[Compiled  burn  ths  ncoidi  on  tUo  it  the  offloa  of  t1i«  Chief  Slfcuil  Offioer,  XTnltad  SlatM  Aimj,  Wuh- 
liigUin,D.C.) 
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Heavy  raiti-ttormt,  May  1  to  Ntmtvibtr  30,  1680. 
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OOUPABISOIf  OF  8EABOKS  1880  AKS  1881. 

The  crop  returns  for  this  year,  and  universal  testimony  agree  that  the 
season  jnst  past  has  been,  over  a  wide  area  of  our  country,  of  an  abnoet 
nnprecedented  character.  A  cold,  backward  Bpring  and  a  drought  of 
exceptional  severity  united  to  produce  most  nnfavorable  results. 

The  records  which  follow  will  {tally  sustain  the  general  opinion  aod 
explain  sufficiently  the  reasons  of  failure. 

It  will  be  observed  that  the  average  mean  temperature  for  May  and 
June  in  1880  was  72.8'^,  while  for  the  same  months  in  1881  it  was  69.4°; 
also,  that  the  total  rainfall  for  these  months  was,  in  1880,  6.89  inches, 
of  which  amount  5.29  inches  fell  in  three  rains,  pretty  evenly  distribu- 
ted over  the  two  .mouths,  viz:  May  11, 1.40  inches;  May  22  ami  33, 1.61 
inches;  and  Juue  13,  2.28  inches. 

On  the  other  hand,  in  May  and  June,  1881,  the  total  rainfall  was  ISI 
inches,  of  which  5.71  inches  fell  in  June. 

Also,  it  will  be  observed  that  during  the  three  months  of  Jnly,  Angost, 
and  September,  in  1880,  the  mean  average  temperatme  was  73.4°,  and 
the  total  rajnfiill  9.37  inches;  the  mean  average  temperature  for  these 
months  in  1881,  was  76.9°,  while  the  total  rainfall  was  only  4.93  inches, 
and  of  this  small  amount  nearly  half^  2.19  inches,  fell  in  September. 

The  results,  however,  8ecure<l  in  the  plat  of  sorghum  planted  on  the 
(n-oiinds  of  the  department  fully  justify  the  reputation  this  plant  ha» 
of  being  able  to  withstand  drought,  although  it  appears  t  *" 
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tbia  eiul,  tliat  tlic  crop  should  secure  a  good  Rtart  before  the  dronght. 
Such,  as  will  be  Ecen,  was  the  case  in  the  experimental  plat  above  men- 
tioueu,  for,  although  plnnt*^  early  (April  29),  the  ground  had  been 
carefully  prepared,  had  a  good  exposure  to  the  Biin,  and  the  crop  came 
forward  rapidly,  so  that  it  was  fully  2  feet  high  before  the  seed  was 
planted  for  the  third  time  in  the  larger  fields. 

In  very  marked  contrast  were  the  reaults  seen  upon  a  portion  of  the 
depiutmcQt  gronnd.  As  has  been  already  mentioned,  a  portion  of  the 
sorghum  plat  was  plowed  up  through  a  mistake,  and  upon  June  13, 
(forty-six  days  after  the  first  planting),  this  portion  was  replanted  with 
ten  varieties  of  sorghum.  But  uoither  of  these  varieties  attained  any 
development,  the  average  not  being  even  10  per  cent,  of  the  crop 
secured  fcom  the  ground  immediately  surrounding  this  replanted  por- 
tion, and  throughout  the  season  these  ten  varieties  were  stunted, 
withered,  and  sickly,  evidently  the  resoltoftlie  drought  which  followed 
closely  upon  this  planting,  and  before  a  good  start  had  been  made  by 
tbe  plants. 

On  the  other  hand,  the  several  varieties  grown  upon  the  field  from 
the  first  planting  suffered  comparatiTely  little  harm,  and  yet,  although 
withstanding  this  severe  drought  during  July  and  August,  the  result 
was  evident  in  a  mnch  lighter  crop  than  was  secured  in  1680,  as  will  be 
seen  by  the  following : — 

The  average  weight  of  stripped  stalks  per  acre  of  thirty-eight  varie- 
tiea  grown  in  1S80  was  31,109  pounds,  the  mazimnm  being  50,017  and 
the  minimnm  13,839  pojinds  per  acre. 

The  average  weight  of  stripped  stalks  per  acre  of  thirty-four  varieties 
grown  in  1881  was  22,52i  pounds,  the  masJmnm  being  33,538  and  the 
minimum  10,700  ponnds  per  acre. 

It  is  interesting  to  consider  the  meteorological  data  of  1880  and  1881 
in  connection  with  the  results  shown  bytte  tables  representing  the 
averageresultsof  analyses  for  these  years.  It  will  be  remembered  that 
the  varieties  of  sorghum  grown  in  1880  and  1881  were  mainly  the  same, 
the  land  upon  which  it  was  grown  was  the  same,  the  mill  by  which  the 
juice  was  expressed  was  the  same,  and  care  was  taken  to  maintain  it  in 
good  order.  It  will,  however,  be  seen  that  the  average  percentage  of 
juice,  by  weight,  obtained  from  the  stripped  stalks  was  greater  in  1881 
than  in  1830,  that  in  1881  averaging  61.02  per  cent,  while  that  in  1880 
averaged  only  62  per  cent. 

It  will  be  seen,  also,  that  the  specific  gravity  of  the  juices  from  the 
eleventh  to  the  eighteenth  stage,  incloaive  (the  period  when  the  canes 
should  be  worked  for  sugar),  differs  greatly,  the  average  specific  gravity 
being,  for  tliis  period  in  1880, 1.0694,  while  m  1881  it  was  1.0752,  this 
showing,  as  is  seen  by  the  analysis,  the  presence  of  a  larger  quantity  of 
sugar  in  these  Juices  of  1881. 

The  increasein  specific  gravity,  as  will  beseen,isdae  to  tbe  increased 
amounts  of  sugar,  and  since  the  percentage  of  juice  is  about  in  tbe 
inverse  ratio  it  shows  that  the  amount  of  water  in  the  plant  varies  but 
very  little,  whether  in  seasons  of  rain  or  dronght. 

But  the  very  general  belief  that  the  character  of  the  juice  undergoes 
great  change,  due  to  the  occurrence  of  heavy  rains,  seems  hardly  to  be 
supported  by  the  facts.  In  fact  it  would  be  of  great  importance  if 
these  opinions  were  more  generally  submitted  to  the  test  of  experiment. 
If  we  look  over  the  meteorological  data  from  the  Signal  Ofiice  which  has 
just  been  given,  we  shall  see  that  on  the  10th  and  11th  of  September, 
1831,  there  was  a  rainfall  of  1.73  inches,  which  succeeded  a  season  of 
protracted  drought.    It  would  seem,  then,  in  accordance  with  the  g^- 
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erally  accepted  beliof,  tbat  we  sbould  obtiiiu  evidence  of  this  in  agteatlj 
iiicmiitUMl  jwiwutUK"  of  juice;  but  an  ejciiinJEialinii  of  tbe  tables  fflf 
analyses  sUowa  no  «|iiire<;iiible  cbauge  iu  either  of  tbe  varieties. 

EFFECT  OF  HEAVY  KAIKI'ALL  AFTER  LONG   DEODGHT. 

For  tlie  jJiiriwseof  showing  the  eflcct  jiroduced,  if  auy,  in  theoom- 
poNitioii  of  the  several  sorghuiiiH,  due  to  a  Leiivy  fall  of  ratu,  the  follov- 
iu;r  table  has  been  prepared,  which  gives  the  results  of  analyses  of  each 
variety  taken  before  aud  after  the  heavy  I'aiufull  of  SepteniU.'!'  10  auil  11. 

The  a\'enige  of  the  aiialyKos  of  all  the  varieties  made  just  befo!«  tlif 
heavy  raiu  of  St^pteinlter  10  aud  1 1 ,  vi  v.,  those  made  September  7,8,  aad  y, 
also,  tlie  average  of  all  the  analyses  of  each  variety  made  iiniuediately 
succeeding  thiH  rainfall,  viz.,  aiiaJyses  made  on  September  111,  14, 15,  and 
17,  and  the  results  are  as  follows: — 
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Tlie  iinhi  in  nolitls  was  23.8  i>er  cent. 

Tlif  above  i-etiiiltit  iii-o  rather  mirprising  and  certainly  oi»im)s(h1  to  the 
view  gcnemlly  entertained.  Without  uvi-epting  them  a«  wliolly  vomtla- 
sive,  it  tntiHt  be  ix-nieuiber«il  thiit  tliey  are  the  lenultit  of  a  very  large 
nnuiber  of  deteiiniiiatious  and  of  a  very  large  uiinibcr  of  distiuct  vari- 
eties. If  it  shall  hereafter  be  shown  that  such  a  reniilt  invariably  fol- 
lows a  niinfali,  it  would  ap|iear  that  the  explanation  is,  that  by  such 
raiiifuU  a  vigorous  growth  iu  the  iilaiit  is  excited  and  that  the  material 
for  this  rapid  development  of  the  plant  is  derived  fi-om  the  stored-up 
food  (mainly  sugar  or  starch)  present.  This  would  account  for  the  loss 
iu  sugar,  -while  the  water,  being  simply  the  vehicle  for  transporting  such 
food,  is  evaporate*!  from  the  foliage  more  rapidly  than  it  ia  absorbed  by 
the  roots. 

EFFECT  OF  FEOST  UPON  BOBOHUM. 

For  the  purpose  of  learning  the  effects  of  frost  upon  the  sorgham, 
I  have  also  taken  the  average  of  the  analyses  of  each  of  the  sorghums, 
just  before  the  dates  of  the  first  frosts  of  October  C  and  11,  viz.,  those 
analyses  which  were  ma^le  September  27,  and  October  3,  4,  y,  and  7, 
and  those  made  October  14,  15, 17,  and  18.  The  results  are  given  iu 
the  following  table. 

Talile  ihotriiis  cffici  nffiiilfrotli. 
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From  the  above  averagea  it  will  be  seen  tJiat  tlie  resnlts  of  these 
frosts  show  an  average  loss  of— 
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The  above  results  accord  with  the  general  belief  as  to  the  itynrioiiB 
effects  of  frost  upon  the  cane.  It  wonld  appear  from  the  increase  in 
glncoae  and  decrease  in  sucrose  that  the  effects  of  frost  were  to  prodnce 
an  Inversion  of  the  sngar  present  in  the  juices  of  the  plant. 

If  we  consider  the  average  results  produced  in  a  few  of  the  different 
varieties  of  cane,  viz,  Mastodon  No.  24,  Hondnras  So.  25,  Sugar  Cane 
No.  26,  Wallis's  Hybrid  No.  27,  White  Iraphee  No.  28,  and  Wliite  Mam- 
moth No.  7,  for  example,  we  shall  find  the  effect  even  more  marked. 
For  purpose  of  comparison  I  have  given  the  average  resnlts  of  analyses 
of  the  above  varieties  by  themselves,  and  also  the  average  resnlteof 
several  other  varieties  by  themselves,  viz.  Early  Amber  Nc^l,  Eariy 
Golden  No.  2,  White  Liberian  Nos.  3  and  4,  Black  ■  Top  No  6,  AfrioM 
Ho.  6,  Regular  Sorgho  No.  9,  Link's  Hybrid  Nos.  10  and  11. 

Ateragt  raatu  of  analsHt  of  Not.  7,  24,  35,  36,  ZT,  28,  mad«  Jatt  btfert  andjutt  aJUr  fb 
froiit  of  Oetober  G  and  II. 
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From  the  above  it  will  lie  seen  that  the  effects  of  these  tcosts  were  far 
niore  disastrous  upon  the  first  group  of  sorghuma  selected  thou  upon 
the  1a«t  group,  for,  ar.'angiug  the  results  side  by  side,  this  diQ'erence  in 
effect  produced  is  readily  compared,  thus: 
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As  will  be  seen  from  the  above  statement,  there  is  practically  little 
eJTect  shown  by  the  frost  upon  the  several  varieties  of  sorghnm  iu  the 
second  group.  The  percentage  of  increase  in  glucose  and  solids  is  in 
fact  not  a  very  large  sictaai  increase,  while  the  percentage  of  sucrose  in 
the  juice  is  slightly  more. 

It  is  more  than  probable  that  the  difference  in  the  effects  of  the  &ost 
npon  the  two  groups  is  due  to  the  fact  that  iu  the  case  of  the  second 
grouft  the  difl'erent  varieties  of  sorghum  were  those  of  early  maturity, 
and  this  Mil  be  xeoii  by  reference  to  the  tables  of  analyses  of  these  va- 
rieties, which  will  sliow  that  for  a  long  period  these  varieties  had  reached 
their  maximum  content  of  sugar,  and  in  fact  had  begun  to  fall  off  a  lit- 
tle; while,  as  will  be  seen  by  reference  to  the  tables,  the  members  of  the 
lirst  ^ronp  were  of  the  late  varieties,  and  their  full  development  had 
uot  yet  been  attaiued,  for  their  content  of  sucrose  was  and  injd  beeu 
gradually  increasing.  It  is  therefore  probable  that  while  the  plant  is 
in  its  immature  condition,  the  functions  of  growth  and  the  elaboration 
of  its  sugar  in  vigorous  action,  it  is  far  more  susceptible  to  the  ac- 
tion of  frost  than  after  full  maturity  has  been  attauied.  Should  this 
prove  to  be  the  cnse  it  would  explain  the  injurious  action  of  frost  upon 
the  sugar  cane  of  Louisiana,  which,  owing  to  the  long  period  necessary 
for  its  ful^evclopment,  can  never  reach  that  conditiou  of  matnrjty  whi(^ 
would  render  it  comparatively  safe. 

The  above  results  will  enable  us  to  explain  the  very  conflicting  testi- 
mony of  sorghum-growers  as  to  the  effects  of  frost  upon  their  crops, 
many  having  experienced  no  evil  results,  while  others  have  found  tlie 
effects  of  frost  most  disastrous.  At  least  these  resalta  will  be  of  value 
in  guarding  us  from  drawing  too  hasty  conclusions,  since,  as  will  t>e 
seen,  a  reasonable  support  is  afforded  in  the  above  data  for  either  view, 
and  it  would  seem  wise  to  withhold  conclu.^ions  until  more  fiicts  uie 
accnmulatcd. 
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AVAILASLK  SUaAB — HEANING  OV  THE   TEUyi. 

We  bave  already  explainot!  the  meaning  of  thin  term,  but  its  impor- 
taDce  in  siicti  that  a,  fuller  discussion  of  tlie  conditiouH  which  tend  to 
increase  or  diiniuisb  the  amount  should  be  bad,  siiiise  altliough  the 
economical  jiroduction  of  molasses  of  a  goo«1  quality  from  eoigham 
TCOuld  save  ns  an  annua]  Importation  of  seveml  niilliou  dollars'  worth, 
of  itself  an  amount  fully  justifying  any  reasonable  expense  of  investiga- 
tion looking  to  this  production;  yet  Uie  present  annual  importation  of 
sugar,  wbicti  steadily  increases  in  amount,  miikca  tbis  matter  of  sugar 
productiou  of  extreme  importance. 

VALUE  OP  THE  SUGAB  AND  MOLASSES  IMPORTED  IN  1870. 

In  1879  the  sugar  and  molasses  imported  roaebed  in  round  numbers 
tbe  amount  of  $76,500,000,  one-eighth  of  which  was  for  molasses,  a  sum 
requiring  considerably  more  than  the  aggicgnte  production  of  gold  and 
silver  of  our  mines,  which  in  1880  was  of  gold  $36,000,000  and  of  silver 
$39,200,000,  a  total  of  $75,200,000,  or  $1,300,000  less  than  sufficieut  to 
pay  for  the  sugar  imported  the  previous  year. 


By  reference  to  the  table  giving  the  general  results  of  all  the  analyses 
of  the  several  varieties  of  sorghum  in  1879, 1880,  and  1881,  the  aggregate 
number  of  aualysea  being  4,042  and  the  varieties  analyzed  being  abont 
40,  these  results  having  been  obtained  from  as  many  distinct  varieties 
by  BO  large  a  number  of  separate  an^5'seH  made  in  successive  years,  tLe 
general  conclusion  reached  appears  established  beyond  qnestion. 

It  will  be  seen  that  during  the  early  stages  of  development  of  these 
plants,up  to  and  inclnding  the  sixth  stage,  tbe  available  sugar  is  given 
as  a  minus  quantity,  i.  e.,  tbe  amount  of  sucrose  in  the  juice  ib  leas 
than  the  sum  of  the  glucose  and  other  solids.  It  will  also  be  seen  that 
in  the  seventh  stage  the  available  sugar  is  practically  none,  being  ddI; 
.13  per  cent.,  and  this  stage  represents  tbe  period  when  the  aeed  is  in 
the  milky  state.  It  is  then  obviously  absurd  to  expect  to  obtain  auy 
sugar  by  working  up  the  crop  until  It  has  advanced  beyond  tbis  condi- 
tion toward  maturity. 

It  will  also  bo  observed  in  the  table  that  during  these  early  stages 
the  amount  of  this  minus  available  sngar  remains  nearly  the  same,  Cite 
average  for  the  first  five  stages  being  — 3.22  per  cent.;  and  also  that 
the  available  sugar  after  it  hrst  appears  rapidly  inureases  in  quantity, 
and  remains  practieallyconstanttluough  the  several  subsequent  stagMj 
and  ia  this  it  agrees,  as  will  be  seen,  with  the  development  of  the  su- 
crose, which,  at  a  certain  period,  is  very  rapid,  and  afterward  nearly 
constant  through  the  season,  while,  us  has  been  remarked,  the  sam  of 
tbe  glucose  and  solids  is  nearly  the  same  throughout. 

DAKGEB    OF   MIXING  IMMATURE  WITH    MATURE   GAME  IN  ■WOBKWO- 

It  is  of  greatest  practical  importance  a-lso  to  consider  the  effect  of 
mixing  immatui-e  with  mature  canes  in  the  working.  If,  for  ejampjo, 
a  tou  of  sorghum  in  the  tenth  stage  was  mixed  with  an  equal  quantity 
in  the  third  stage,  and  tbe  mixed  juices  together  boiled  to  a  simp,  it  n 
doabtfol  whether  any  angar  would  be  obtained,  for,  as  will  be  aem,  tba 
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first  lot  wonid  yiehl  njniceliavm;;  4.4dper  eent  of  arailable  sugar,  the 
secoud.  lot  of  juice  would  Uave — 3.24  [ler  cent.,  ami  the  mixm  joice 
voiikt,  of  eotirso,  hnvc  bnt  .82  per  «ent.  available,  so  aiuall  a  quantity 
as  to  bo  prautiually  valnele^.  It  is,  tben,  to  be  rcmenibored  tbat  for 
th«  imrposo  nt'  sngar-makinf^  eveiy  tiuripo  eaue  Allowed  to  go  to  the 
mil!  is  not  only  woithlcsK  in  it^telf,  but  far  worse  tlian  u>oTthle«s,  aince  it 
caiisfM  the  loss  of  sngar  otherwise  availaUe. 

Thin  fact  will  more  clearly  a])pear  if  the  necessary  calcuhitions  are 
given  of  the  results.  8ii])posing  tliatthe  mill  gives  00  per  cent,  of  the 
weight  of  Btalku  in  Juice;  we  should  tbeu  have  1,200  pounds  of  juice 
from  each  ton  of  stalks,  and  the  former  would  give  4.J9  per  cent,  of 
sugar,  or  53.88  jwunds,  while  the  latter  would  give  — 3.24,  or  minus 
SS.Sii  pounds,  the  difl'ercnce  being  15  pounds  of  sugar  from  the  two 
tons  of  stalks,  equal  to  .625  jter  cent,  of  2,400  pounds  of  juice. 

We  tfans  see  that  by  mixing  in  the  immature  canes  we  really  obtain 
only  abont  one-fonrth  the  sugar  which  the  one  ton  of  good  cane  would 
have  yielded  aloue. 

The  above  facts  are  practically  understood  by  the  sugar-planters  of 
Cuba  and  Lonisiana,  for  they  are  careful  to  cut  off  and  leave  upon  the 
field  the  upper  and  immature  portion  of  the  sugar  cane,  knowing,by 
^perience  tbat  by  sending  it  to  the  mill  it  result^  in  actual  loss  in  their 
product  of  sugar. 

That  their  practice  is  entirely  justified  by  the  results  of  analysis  will 
be  seen  by  reference  to  the  table  below,  which  represents  the  average 
results  in  each  case  of  four  analyses  of  the  Juices  from  the  butt,  the 
middle,  and  the  top  of  three  varieties  of  sugar  cane  grown  in  Loaiaitma. 

Tablt  iJiowiag  relative  value  of  cUffcreat  parli  o/  tuffltr-caiie  ilaUc. 


Butt 

Ulddh). 

Top. 

15. 3e 

'.3* 

12.05 
1.42 
.«8 

Loei 

From  the  above  results  there  would  seem  to  be  in  the  immature  sugar- 
cane top  a  close  reseuddauce  to  the  imtnatare  stalk  of  sorghum,  and 
yet  the  analogy  ceiiseH  so  soon  as  the  sorghnins  have  attained  full  ma- 
turity, for,  as  tbo  results  of  very  many  aualyses  show,  there  is  practi- 
i«Ily  no  difference  in  the  Juice  from  the  upi>er  or  lower  half  of  the 
soi|[hum  stalks. 

This  difference  is  probably  duo  to  the  fiict  that,  owing  to  the  short 
season,  comparatively,  it  is  impossible  for  the  sugar  cane  to  reach,  even 
in  Louisiana,  a  condition  of  full  maturity. 

DAKOER  PROM  SUCEBBS. 

It  is  important  also  to  remember  that,  owing  Ut  the  tendency  of  sor- 
Rhuni  to  send  up  suckers  from  its  loots  from  time  to  time  during  the 
season,  there  is  the  liability  of  having  in  the  crop  canes  of  every  stage 
of  development,  and  tite  injurious  effect  already  shown  in  sure  to  result. 
It  is  therefore  ntcessary,  in  order  to  secure  the  best  results  in  the  pro- 
duction of  sugar,  to  see  to  It  tliut  either  the  growtli  of  these  suckers  be 
prevented  by  removing  them  from  time  to  time  during  the  season,  or 
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that  they  be  thrown  aside  vheit  the  crop  is  harvested  as  worthless  ex* 
cept  for  the  prodactioii  of  simp.  , 

To  demonstrate  this  point,  the  plat  of  sor^hnm,  as  has  been  aheady 
described,  was  divided  into  two  nearly  equal  parts,  and  from  the  one 
portioo  the  suckers  were  removed  as  fast  as  they  appeared,  while  they 
were  allowed  to  grow  npon  the  other  portion. 

The  diCEeronce  in  the  results  of  the  above  treatment  is  manifest  in  the 
foliowiog  table,  which  gives  the  weight  of  crop  and  the  aniilyses  of  the 
juices  from  the  sucken^  and  unsnckered  caues: 

Comparative  rcnrftt  from  tv/skered  and  unntctcred  torgi^ura. 
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From  the  preceding  table  it  will  be  seen  that  while  the  average  crop 
was  the  siime  f^tn  the  sacbered  and  unsuckered  plats,  and  the  i>er- 
eentage  of  juice  also  practically  the  same,  the  composition  of  the  .jiiice 
varied  very  widely,  aud  in  every  particular  was  strongly  in  favor  of  the 
Buckered  stalks,  so  fiir  as  the  production  of  sugar  is  coucemed. 
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^e  average  results  of  the  tbirty-fonr  varietiea  show  the  i«latiTe  com- 
position ot  joioes  to  be  as  foUovs: 
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It  Tin  be  seen  that,  althoagh  tiiere  is  a  much  greater  amoimt  of 
glucose  and  solids  in  tiie  joice  of  the  nnsaokered  caoes,  the  speolflo 
graiity  is  less,  and  the  snorose  is  a  fifth  less,  while  the  available  sngar 
is  on^  05.6  pet  cent  of  the  amoont  preset  m  the  joioe  of  the  saokued 
stalks. 

By  leferenoe  to  the  table  it  will  be  seen  that  several  of  the  varieties 
show  no  difEeienoe  between  the  snckered  and  nnsnckered  portions,  while 
in  &ct  some  of  them,  as  ^ob.  1,  2, 18,  show  an  amonnt  of  available 
SQgar  greatest  in  the  jnioe  of  the  nnsnckered  oanes.  The  explanation 
of  this  is  probably  that,  owing  to  the  fact  that  these  varieties  had  so 
long  reached  matnrity,  wliile  the  more  advanced  snckered  oaius  had 
be^iu  to  fitU  off  in  their  content  of  sngar,  the  onsnckered  portipnB 
of  the  oane  were  largely  composed  of  snokers  which  bad  themselves  had 
time  to  reach  their  complete  maturity,  and  oonseqaeotly  th^  had 
bronght  op  the  average  ta  the  juice  ratber  than  to  have  lowo^  it. 

It  IS  also  to  be  observed  that  in  the  case  of  several  of  these  rwieties 
we  have  lesnlts'  fiurly  comparable  with  what  might  be  expected  npon  a 
large  Bi»le,  for  althoagh,  as  has  been  already  stated,  the  analyses  made 
dnrmg  the  season  in  the  laboratory  were  of  stalks  taken  from  the 
BQckt^ed  portioD  of  each  varietf^,  and  although  exactly  one-sixth  part  by 
aotnal  wedght  on  an  average  was  taken  Crom  eaoh  variety,  and  ttiat 
whenever  a  stalk  was  cut  down  tba«  woold  spring  np  snokers  in  ita 
place,  which  were  iudaded  in  the  final  catting,  genenuly,  as  we  have 
seen,  with  the  effiact  to  lower  the  average  sngar  content,  it  is  yet  tme 
that  many  of  these,  as  we  may  term  them,  called  rows  gave  averages 
in  sngar  fairly  comparable  wit^  the  average  results  from  onr  Loniaiwia 
sngar  ouie. 

The  average  of  'Sos.  1,  3,  3,  4, 10,  11, 12,  in  available  sngar,  is  ia.S3 
per  cent,  of  uie  joioe.  The  average  crop  of  stripped  sta&s  per  acre 
aotnally  obtuned  of  titeaa  seven  varieties  was  26,667  pounds. 

A  good  mill  would  give  60  per  cent  of  juice,  or  16,000  pounds,  and 
12.53  per  cent  of  this  amoont  would  give  2,005  poonde  of  sugar  per 
acre  as  the  average  prodoct  to  be  expected  from  the  results  obtained. 

KBTHOD  OF  AHALTBIB. 

It  is  obviOQSly  of  the  first  importance  that  the  results  of  analyses 
given  should  have  been  obtained  by  reliable  methods.  The  analytioal 
work  this  year  has  been  performed  practically  by  the  same  methods 
employed  in  1879  and  1880,  and  every  preoaution  has  been  taken  to 
guard  against  error  and  to  control  the  resnlts. 

In  the  first  place,  it  may  be  remembered  that  each  assistant,  in  the 

rontine  work  assigned  him,  was  necessarily  free  from  all  pnjjudioe  as  to 

what  result  he  was  to  expect,  for  each  sample  of  jaioe,  airup,  or  cane 
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examined  ww  known  only  by  a  nnmber,  and  this  vas  known  only  to 
one  vho  liimaelf  performed  no  analytical  work. 

Every  questionable  reanlt  was  at  once  repeated,  and  many  dnplicato 
samples  of  Joiee,  ander  different  numbers,  and  without  the  knowledge 
of  any  of  those  engaged  in  the  analysis,  were  from  time  to  time  uialyied.  - 

Eaoh  new  lot  of  either  of  the  resents  employed  in  analyiis  was  oh«- 
folly  tested,  and  indeed  nothing  was  omitted  wbioh  woiud  tend  to  ae- 
coracy  in  woik. 

The  following  table  shows  the  the  resnlts  of  many  dnpUeate  asalyBes 
of  Joices  made  during  the  season.  It  will  be  seen  that  ibe  agreement 
is  generally  vefy  close,  with  very  few  exceptions. 

Those  familiar  with  chemical  methods,  and  considering  the  vast 
amonnt  of  work  actually  performed  in  these  analyses,  are  aware  that 
absolate  aoonracy  is  not  to  be  expected,  bat  whatever  errors  tiliere  may 
be  are  certainly  within  very  narrow  limits,  and  the  general  resnlts  Air- 
nished  in  the  foregoing  analyses  may  be  confidently  relied  npon  as  being 
practically  near  approximations  to  the  trnth. 

Xi*l  ttf  AvUmIs  tmt  Mwie  i*  Mtyftmt  anaJftU,  1881. 
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THE  AKALYHaAI.  FBOOESSEa  FOB  TEE  EXAMIITATIOn  OF  THB  OllOS. 

One  or  more  stallcs  of  the  variety  of  sorghnm  to  be  examined  wen 
selected  in  the  experimental  field,  and  after  recording  tlie  stage  of  de- 
velopment and  general  appearance  of  the  cases  a  number  was  affixed 
by  -which  they  could  be  distingoished  daring  the  remunder  of  the  ex- 
amination. After  being  cut  and  brought  to  the  lab<n«tory,  the  lengtii 
ot  the  stalk  irom  butt  to  the  extremity  of  the  head,  its  entire  weight, 
and  diameter  at  the  butt  were  taken.  It  was  then  stripped  and  topped, 
as  in  the  nsual  way  of  preparation  for  the  mill,  and  again  weighed.  Th6 
"stripped  stalk"  was  then  expressed  in  a  thiee-roll  mill,  and  the  juice 
ccJlected  in  a  weighed  flask  and  weighed  to  determine  "per  cent. of 
jniee^inthe  stripped  stalk.    Thespecificgravity  wasdetetininedwitJia 

Siknometer,  after  an  interval  of  an  hour  to  allow  the  escape  of  air  bob- 
lee  and  the  subsidence  of  suspended  starch.  For  the  determination  of 
the  "total  solids"  in  the  juice  2"°'-  were  accurately  measured  into  a 
weighed  porcelain  dish  6  to  7™*  wide  and  1.6  to  2™-  deep,  the  bottom  of 
.  which  was  previously  covered  with  coarse  Band  to  a  depth  of  JS'"-  to 
insure  complete  desiccation.  After  twelve  to  fourteen  hours'  drying  st 
85°  to  90°  C,  there  was  no  further  loss  of  water.  The  weight  of  tie 
residue  in  grams  divided  by  twice  the  spedfio  gravity  gave  the  per  cent 
of  "total  solids." 

For  the  determinationof  glucose  and  Bnorose,  100*"^  of  the  jnloe  were 
taken  and  defecated  by  the  additionof  25'™'-of  solataonof  ba^oacetate 
of  lead  in  water.  The  filtrate  from  the  lead  precipitate,  which  was  per- 
luctly  clear,  was  in  many  instances  polarized  and  then  devoted  to  tbe 
methods  of  volumetric  analysis.  Owing  to  the  degree  of  dilntion,  everj 
10»"»-  of  filtrate  represented  8™'*  of  juice. 

For  tiie  determination  of  glucose  10«^-  of  the  filtrate  were  taken ;  ^ 
sucrose,  5'^'°^-.    The  portion  for  glucose  was  diluted  withabootSOto 75*^ 
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of  vater  and  abont  tiie  same  amottnt  of  Febliog's  solution  added.  The 
porcelain  dish  contaiaing  the  whole  was  placed  apon  a  water  bath  kept 
at  snch  a  tempeiatore  by  steam  that  the  liquid  in  the  dish  rose  to  abont 
75°  O.,  bat  no  higher.  After  an  interval  of  thirty  mimites  the  dish  was 
removed  and  allowed  to  cool.  The  portion  for  sacrose  was  diluted  witli 
about  100™='  of  water,  S""^-  of  hydroeblorio  add  {sp.  gr.  1.05)  added,  and 
the  mixture  heated  in  a  porcelain  dish  on  a  steam  bath  for  a  half  hour,  tli  e 
temperature  not  rising  above  90°  0.  The  inversion  being  complete,  an 
excess  of  Fehling's  solntion  was  added,  depending  in  amount  on  the 
maturity  of  the  cane,  and  titte  liquid  allowed  to  remain  thirty  miuntos 
longer  on  the  bath,  after  wluch  it  was  removed.  When  the  suboxide 
of  copper  had  completely  settled,  in  the  caae  of  both  sucrose  and  gin- 
cose,  the  snpecnatant  liquid  was  decanted  into  a  beaker  placed  in  front 
of  each  duh,  and  hot  water  was  poured  over  the  suboxide.  This  process 
was  repeated,  pouring  the  first  liquid  decanted  into  a  second  beak&r, 
and  so  on  tmtil  it  could  be  poured  away  iree  &om  any  oxide,  and  the 
origiQfd  dish  was  nearly  free  from  alkali.  All  the  wash  waters  were 
then  passed  m  order  through  a  fllt^,  taking  care  to  bring  as  little  as 
possible  of  the  suboxide  upon  the  filter. 

TSie  suboxide  on  the  filter  and  in  the  beakers  was  dissolved  in  an  acid 
solution  of  ferric  sulphate,  free  £rom  nitric  acid  and  ferrous  salt,  ormore 
conveniently  in  an  acid  eolation  of  ammonia  ferric  alum  (which  is  more 
easUy  obtained  £ree  from  impuritieB),  and  poured  upon  the  suboxide  in 
the  origiiial  dish.  All  the  eopjper  suboxide  being  dissolved,  it  is  brought 
into  a  liter  flask,  diluted  with  water  to  about  500™*-  and  acidified 
strongly  with  sulphoiio  acid.  It  is  'Uien  ready  to  be  titrated  in  the 
usual  manner  for  the  tunount  of  reduced  iron,  the  number  of  *°^.  of 
permanganate  used  giving  easily  the  weight  of  glnoose  represented 
by  the  suboxide  of  copper,  as  shown  in  our  report  for  1879,  p.  66. 

In  order  to  determine  what  errors  there  may  have  been  in  estimating 
glucose  and  sucrose  by  this  method,  the  following  experiments  were 
carried  out.  Every  portion  of  Fehling  solution  used  was  heated  by 
itself  in  the  steam  bath  for  an  hour  to  detennine  if  it  remained  onre- 
duced  in  absence  of  sugar,  lu  all  cases  it  was  quite  unchanged.  Sev- 
eral solution^  of  dry  granulated  sugar  containing  aboat  ,10  per  cent  of 
impuri^es  were  ma^le  of  such  a  strength  that  every  5™^*  contained 
.5000  gi-am  of  pure  sucrose,  or^  on  inversion,  .5263  of  invert  sugar. 

Of  solution  Ko.  1,  four  portions  were  measured  out  of  6™^  each  and 
snbmitted  to  the  asual  course  of  analyses,  with  the  following  resolt: 
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The  specific  gravity  was  found  by  the  piknometer  to  be  1.034.  The 
solution  contained,  therefore,  9.67  per  cent,  of  sngar.  By  titration  we 
find  9JS7  per  cent  of  sugar,  and  polarizatioQ  of  the  eolation  gave  9^ 
per  cent  of  socrose. 
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miMST  or  nti  ooimiBSiomH  or  kmtoavnmM. 


Of  Hie  Bolntion  "So.  2,  nine  iwrtiona  wen  taken  of  6^^  ewli,  to 
six  of  irhioli  (IToa.  1-6)  6***'  of  ttie  nsnal  dilnte  acid  were  added,  and 
to  the  TBtnaiofiig'  three,  10"^ ;  otherwise  the  osnnl  course  of  analyua 
Tos  pniaaed.  The  entire  lot  vas  ouried  throngh  simoltUieonAlf  on 
the  Biune  steam  bath.    The  nenltB  were  aa  foUows: 
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Tba  flpeciflo  gravis  was  foand  to  be  1.034  and  the  per  cent,  of  sugar 
in  the  solationvaa  thetefare:  By  oalcolatjoo,  9.67:  by  titmtion,  9.Ti. 
An  eatimntion  of  total  aolids  gave  9.70  per  cent  Ibe  addition  of  the 
larger  amount  of  add  apparently  had  the  effect  of  lowering  the  per 
oent.  of  •aorotfi  faond.  In  no  oaae  waa  the  wror  in  the  final  resali  snf. 
flciently  large  to  be  of  aoooont  in  work  on  saoh  a  large  scale. 

Fifteen  portions  of  5^*-  each  were  taken  fix>m  solation  ZTo.  3.  Iti 
ipadOo  gravis  was  1.03S,  and  the  per  oent  of  snerose  9.66. 

Sobmutod  to  anfdfBiB  In  the  osoiu  way,  Hw  results  were: 
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The  lesaltB  of  thirty  determluatloiui  m^  be  stated  m  CdUowb  : 

SnfMwtlittlanMntftlnliig _..... ....................................  9.07 

Ka  1.  FttQi datomlBatloDi,  bj  tltntlon  (*mage)  ................_......_..  9.B> 

Ha.  9.  Mine  dot«nniiuttoiu,  1>7  UtTfttton  (KTcmge; ..._........... »,7A 

No.  3.  HAmb  determisatioiiB,  by  tltntioa  (aTenge)„.. .............. ......  9.77 

Vo.  1.  One  poUriutloii ._ 9.6S 

No. 2,  One detaniiiiutlonoftotalMdidi......_.._._.. 9.70 

TlMloiniAnmiHwu _._„«.-»....»...........»..».  9.50 

TluhlghMtnniltvM -.«.«..„.-».„.«.......« 9.98 

It  mAy  be  assnmed,  therefore,  that  the  grtatat  error  U  not  more  fha» 
wiimu  oM'tenth  or  pbu  tiree-tmthe  of  oho  per  cent.,  vhich,  In  the  work 
wader  b«ul,  oannot  be  oon^ered  ezoessiTe. 

In  order  to  have  a  oheok  on  the  process  when  applied  to  juices  as 
irell  B8  pore  sagar  solatloiis,  polarizations  vwe  made  in  a  large  number 
of  cases.  Where  the  percentage  of  glaoose  or  of  invert  sagar  was  small, 
the  agreement  was  dose ;  but  in  the  presence  of  these  sngara  the  zesnlts 
natnruly  fell  below  those  by  titration,  the  latter  being  more  wwreet 
The  following  table  gives  a  series  of  observations : 
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In  this  table,  which  coDtalns  the  polarization  of  all  the  Juices  in  a 
consecutive  series  which  were  clear  enough  for  the  purpose  after  defeca- 
tion, the  agreetnent  ia  satisfactory  in  all 'but  a  few  instances,  marked 
with  an  asterisb,  and  these  cases  are  more  easily  explained  by  errors  in 
the  polariscope  work  than  in  titration.  The  results  which  are  given 
are  only  a  few  out  of  several  hundred  similar  ones  which  show  an 
equally  close  agreement. 

The  conclusions  which  may  be  drawn  from  our  experiments  are  that, 
in  experienced  hands,  the  relative  resoits  are  to  be  entirely  relied  upon, 
and  when  the  conditions  which  have  been  detailed  are  followed  the 
abaolatfl  results  are  also  satisliiwtory. 
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Daring  this  aeason,  for  the  porpose  of  control,  and  becaose  Qie  le- 
BultB  of  the  poIari8cop«  are  generslly  if  not  better  anderatood,  at  least 
more  leodily  accepted  as  conclasirej  we  have  made  daily  ose  of  the 
|>olari800pe  for  the  purpose  of  detemuning  the  content  of  sacrose  in  the 
jaices  and  simps  analyzed. 

This  method  was  also  pursued  in  the  work  of  1879,  though  not  to  u 
great  an  extent ;  but  as  evidence  of  the  correctneas  of  the  analytical 
results,  the  average  results  of  the  polariscope  then  attained  are  g^ven 
fbr  poipOBe  of  comparison : 


Vnmbac  Avnaga  m-    A*<nH  i 
oltBtl-      BToi*  b7     enMbr; 


PrtKH.]        nre* 


It  will  be  seen  that  in  each  cose  the  results  with  the  polariscope  are 
slightly  leas  than  by  the  analytical  method,  and  the  same  result  ap- 
pears almost  invariably  true  this  year.  It  is  possi&le  that  the  glucose 
present  in  these  juices  may  have  a  left-handed  rotation  as  a  whole,  and, 
indeed,  owing  to  the  uniformity  of  this  result,  expeoially  in  view  of  ttie 
nearly  constant  resnlts  secured  by  analytical  method,  such  an  explana- 
tion seems  highly  probable. 

In  any  event,  however,  the  difference,  as  will  be  seen,  is  so  small  as 
to  make  very  little  practical  difference,  and  we  may  t^Lerefore  witti  oon- 
fldence  accept  the  foregoing  results  as  being  as  nearly  correct  as  could 
be  desired,  and  quite  near  enough  to  the  exact  truth  for  all  praoticil 
purposes,  since  a  difference  of  only  4  per  cent,  between  ana^sis  and 
the  polariscope  would  necessitate,  even  if  the  action  of  the  glacow 
above  referred  to  was  shown  to  be  nothing,  only  a  change  of  a  fraction 
of  a  per  cent,  in  estimatiug  the  amount  of  sugar  in  any  sample  of  jniM 

The  following  table  gives  the  results  of  analysis  and  polarization  for 
joioes  of  maize  and  sorghum  containiug  different  peraentages  of  soger. 
It  will  be  seen  that  the  average  results  of  697  analyse  of  sorgltum 
Juices  give  an  average  result  by  the  polariscope  95.96  per  cent,  of  tlie 
results  by  analyses,  and  the  average  results  of  103  analyses  of  nutiie 
juices  give  by  the  polariscope  9137  per  cent,  of  the  average  resnlls 
obtained  by  analysis. 
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ConparitoB  ofanalyiei  rniil  polariiaUon*  of  maitejwieet. 
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^EBIOD  FOE  WOBEIHa  THE  BOBOHTnia. 

In  the  following  table  Is  giren  tiie  woiking  period  for  the  difEteent 
varieties  of  sorghom,  the  Dumber  of  sDalysea  made  daring  this  period, 
imd  ijie  maadmnm,  mimmnm,  and  average  per  cent,  of  available  sngar 
dmtog  tlaB  period. 

The  average  number  of  analyses  of  each  variety  is  16,  so  that  these 
results  may  be  relied  upon  with  coofldence.  The  entire  period  is  fiom 
Jofy  36  to  S'ovember  17,  thus  allowing  110  days  in  this  latitade  for 
working  up  the  crops,  which  may  be  so  planted  or  selected  funong  the 
dtffesent  varieties  as  to  enable  each  emp  to  reach  its  maximam  value 
at  the  time  of  bein^  worked  ap. 

The  average  minimnm  of  available  sa^ar  of  the  thiriy-flve  varietaes 
18  6.41  per  cent.,  while  the  average  maximum  is  12.51  per  oent^  The 
aiverage  of  the  best  half  of  the  thirty-five  varieties  daring  the  entire 
period  is  10.97  per  cent.,  while  the  average  of  the  poorer  half  during 
the  entire  working  period  is  8.63  per  cent.  The  average  of  the  entire 
namber  during  their  entire  working  peritd  is  9.77  per  cent,  of  available 
sngar. 

It  will  be  remembered  that  these  varieties  were  planted  April  2ft,  so 
that  the  length  of  time  fbr  each  to  reach  the  condition  represented  by 
these  averages  may  be  readily  determined,  and  are  given  in  one  of  the 
cAlomns. 

AjI  will  be  seen,  this  period  varies  from  92  to  139  days,  and  several  of 
these  later  maturing  varieties  appear  even  in  this  latitude  to  have 
fiuled  in  reaching  their  beet  condition,  as  wUl  be  seen  in  the  fact  that 
th^  maximum  of  available  sugar  faTls  for  below  that  of  other  varieties 
of  shorter  periods  of  development.  In  fact,  many  of  these  varieties 
cannot  be  suceessfhlly  grown  for  sogar,  perhaps,  except  in  tiie  Oolf 


Owing  to  the  fact  that  the  amoont  of  sirup  which  may  be  produced 
from  a  jaice  depends  apon  the  snm  of  the  sucroee  and  glacose,  it  is 
ohviooB  thai  simp  may  be  prodntsed  &om  the  canes  in  any  condition 
of  matorityj  bnt  even  for  simp  production,  it  will  be  seen  by  reference 
to  the  tables  of  analyses  of  the  several  varieties  that  the  maximam  of 
simp  may  be  produced  at  the  same  period  when  the  sorghom  may  be 
most  profitably  worked  for  sugar,  since  at  that  time  the  sum  of  the  two 
sugars  is  also  at  its  maximum.    Fortheprodartioo,  then,  of  either  sagar 

-'-rnp  it  is  desirable  that  only  such  varieties  shoold  be  grown  in  any 

f  as  may  be  able  to  reach  fidl  matorMy. 
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ZTcar  the  oIobs  of  the  season,  when  iome  varletlee,  m  will  Im  aeea  Una 
the  tbblefi  of  aaalyseB,  had  already  begnn  to  fbll  off  lo  their  eonteat  ef 
sngar,  and  other  varieties  were  still'  iiDiiroving  in  qnality,  the  orop  (t 
sorghiua  was  ont  up,  leaving  enough  of  eaoh  varfetr  Btoaoing  hi  (nda 
to  oontitme  and  complete  the  daily  aootyses  going  on  in  the  Iabontm7> 

The  several  lots  were  in  snoowslon  cat  up,  weighed,  and  Um  Juice 
obtajned  from  eaoh  lot,  and  a  sample  analyzed. 

Thejutoewa8defecatedwithinilkof]Ime,asiiBaal,  and  Ihe  defiMftttd 
jnice  evaporated  hi  an  open  pan  to  a  sinip  soffloienny  doue  to  be  kept 
without  danger  of  fermentotion.  The  sirap  was  weighed  utd  alio 
analyzed. 

The  appsratng  osed  in  these  experiments  was  the  tame  used  in  onr 
former  experiments,  with  the  exception  of  the  mill,  which  was  a  new  one. 

The  object  of  tSiese  experiments  was  to  determine  whether  it  ma  act 
possible  to  prepare  with  simple  and  inexpensive  ^pantas,  Rieb  as  tbe 
ordinary  ihrmer  naght  possees,  simi  •  •  •^ 

large  percentage  oC  sngar,  whiiA  ■__. 

dace  and  crystulze  ia  the  Taa&nm  pan  of  tiie  laarg«  miUt  and  tkai  abov 


d  inexpensive  ^pantos,  aneb  as  ue 
npfl  of  bi^  gnile,.f. «.» oontaining  » 
UBpi  it  was  intended  to  ftuiher  re- 


jtvCooj^lc 
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tbe  fiuviflr  til ftt  he  ooald,  with  Uttie  ezpenae.  prepare  linips  from  vhioh 
sogar  oonld  be  profitably  extnotedt  and  aUo  to  convince  leBnen  Mid 
otMn  by  our  reeolta  that  tbey  oonld  safely  pniobaae  these  simps  and 
as  znadJly  obtain  ttom  them  the  ragar  as  from  similar  products  from 
the  sugar  cane. 

Oar  nanlts  in  1878  and  1879  had  aoffldently  demoiutnited  the  tese 
witb  whloh  ciTstaUisable  sugar  oonld  be  obtuned  even  with  tiiis  simple 
outfit^  but  the  piaotioi^  difflonltr  experieaoed  in  purging  it  vithont  a 
oentnfiifial  maohise  was  such  as  to  irairant  ns  in  reoommendlng  the 
farmer  not  to  endeavor  to  make  sngar,  but  to  make  these  high<grade 
Bimpe,  as  then  he  would  able  to  secure  a  local  market  for  oonsnmption 
Eis  ^mps,  or,  should  the  product  be  very  great,  the  refiners  voold  be- 
come purchasers  so  soon  as  they  were  ooavincea  that  they  could  safely 
and  profitably  work  these  simps  for  sugar. 

As  evidence  that  our  work  in  previous  years  sufficed  to  warrant  our 
disoontinning  experiments  in  that  direction,  those  results  are  here  given, 
itom  which  it  will  be  seen  tliat  we  then  obtained  an  amount  of  sugar 
fidriy  comparable  with  the  average  results  irom  sngar  cane.  In  1878 
we  obtained  sirups  fW>m  the  juices  of  sorghtun,  maize  and  pearl  mil- 
let of  very  excellent  qnality  in  their  content  of  sugar,  and  we  obtained 
from  these  simps  sugars  of  a  high  grade  when  compared  with  other 
muscovado  sugars  as  these  were.  The  sorghum  sugar  polarized  91°, 
the  maize  sugar  polarized  90*',  and  the  sugar  fix>m  peul  millet  92P. 

Besides.  tM  yield  of  Uie  sirup  in  sugar  was  laager,  the  sorghum  simp 
giving  in  its  first  crystallization  34.6  per  cent,  of  its  weight  in  sngar, 
another  sample  31.3  per  cent ;  the  muze  simp  giving  in  sugar  32  per 
cent,  of  its  weight. 

In  1879  we  obtained  simps  fivm  sorghum,  which  in  their  first  dys- 
tallization  yielded  64.7  per  cent,  of  its  \reight  in  sugar  of  excellent 
qnality;  another  simp  gave  47.5  per  oent.,  while  a  sirup  ihnn  the 
stalks  ot  common  field  com  gave  39.3  per  cent,  of  sugar. 

The  above  results  ftilly  justified  the  cctnclusion  given  in  the  retort  of 
the  work  of  1878,  viz : 

Tha'palnt  wMoh  UtMe  experiments  bare  taHlj  eettled  la,  that  there  exieta  no  diflt- 
coltf  in  ra^nK  bom  either  oom  ot  lorghiun  a  fint  rate  quality  of  Bngar,  vhioh  will 
oompaie  twoiSblj  with  the  beat  piodn^  bom  angar  eane  (Town  in  flia  moat  lavor- 
ableiooaUtice. 

I>aiing  the  past  three  years  nothing  has  been  done  or  been  developed 
by  li^er  investigations  to  necessitate  any  modification  of  the  above  con- 
closiim.  Since  then  our  efforts  have  been  directed  towards  the  determ- 
ination of  those  conditions  wiiich  would  render  snch  production  the 
most  profitable,  and  the  continued  aad  careful  study  of  these  several 
plants  during  their  period  of  life  has  appeared  most  likely  to  throw 
light  upon  practical  work. 

Besides  the  experimental  plat  of  sorghum  upon  the  department 
grounds,  there  were  grown,  as  has  been  already  etated,  numeroos  small 
plats  of  these  several  varieties  upon  the  farm  of  Mr.  Oolden,  near 
ITniontown;  also  small  plats  of  several  kinds  of  maize  upon  the  &rm 
of  Dr.  I)ean,  near  Benning's  Station ;  also  a  small  plat  of  six  varieties 
of  sorghum  by  Ur.  Green  upon  the  Potomac  flats  at  the  Virginia  end 
of  the  Long  Bridge.  Tbeee  small  plats  were  intended  to  be  worked  up 
upon  the  small  mul,  and  for  the  purpose  of  learning  their  relative  pro- 
ductiveness and  vaJue  in  the  production  of  good  urups  ridt  in  sngar. 

The  nnmber  of  separate  experiments  made  with  the  small  miU  was 
40,  and  these  extended  from  S^tember  12  to  October  22. 
The  Iblloi^g  tables  give  every  detail  eonoeming  these  e^terimenti, 
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And  will  repay  a  very  carefol  ooneideration.  Analyses  of  Jaioa  and 
Biraps,  weights  of  stalks  Euid  average  yield,  percentages  of  jo^  and 
of  sinips,  time  ooonpied  in  each  operadon,  tempentaree  of  defeeatum, 
and  in  faot  any  detail  oalcolated  to  tluov  light  Qpoo  tiieae  Tesnlts  u 
given. 

And  in  refeir^ice  to  these  resiilt«,  which  have  proved  in  many  leqiects 
BO  sorprisiDg,  many  may  see  ahnndant  reason  for  uiy  fulue  vhiefa  h« 
attended  their  efforts,  and  will  be  impressed  with  the  importaoce  of  . 
establishiag  by  careful  experiment  points  which  by  many  would  be  , 
readily  assumed  as  tme,  and  even  with  a  show  of  reason,  bnt  wtaicli  in 
fact  may  be  tax  different  ftom  their  preoonoeived  ideas. 
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AlfALYSIS  ASD  POLARIZATION  OF  SmUFS. 

It  will  be  seen  tbat,  as  was  the  case  vrith  tlie  juices,  bo  the  sirnpa 
Bbow  a  content  of  sngar  by  the  polariscope  almost  invariably  less  than 
the  amount  determined  by  analysis;  and  as  evidence  that  this  perhaps 
is  doe  to  the  presence  of  more  or  less  inverted  sugar,  it  will  be  seen  that 
those  sirups  contdiniug  the  largest  amounts  of  rIucosc  are  those  gen- 
erally showing  the  widest  difi^reuce  between  aiialj-tical  and  polariacopic 
results. 

For  example,  the  average  of  the  entire  number  of  airups  analyzed 
and  polarized,  thirty-eight  in  all,  show  by  aualyais  39.34  per  cent,  of 
sucrose,  and  by  the  polariscope  35.83  per  cent,,  or  91.05  per  cent,  of  the 
analytical  resnlt;  while,  talcing  the  eight  poorest  sirups,  the  average 
by  analysis  is  27.54  per  cent,  of  sucrose,  and  by  the  polariscope  only 
19.76  per  cent.,  or  71.75  per  eeut.  of  the  analytical  result. 

If  we  examine  the  Juices  obtained  &om  the  sorghums  received  from 
Mr.  Golden,  September  27, 28,  and  30,  and  October  3  and  4,  we  shall  &id 
a  very  surprising  and  abnormal  condition  easting,  which  is  worthy  care- 
ful consideration.    These  results  are  as  follows: 

Juieetfron  torgkuvu  grimn  hg  Golden. 
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We  have,  then,  as  the  average  of  the  six  jnices  an  amount  of  sucrose 
as  indicated  by  the  iKilariscope  only  14.3  per  cent,  of  the  amount  shown 
to  be  present  by  analysis.  We  have  also  a  specific  gravity  of  1.067, 
which,  as  will  he  seen  by  consulting  the  analytical  tables  of  these  Bor- 
gbnms  in  1880  and  ISSl,  indicates,  as  the  average  of  a  large  nnmber  of 
analyses  of  normal  juices,  a  juice  of  the  following  composition,  viz: 

Specif  o  gntTitf 1.067 

BQcroae 11,80 

Glacoae 1.9fl 

Solids a.  87 

It  will  be  seen  that  this  composition  closely  resembles  the  average  of 
the  above  six,  except  in  this,  that  the  sucrose  and  glucose  appear  to 
have  changed  places,  the  sum  of  the  two  being  in  oue  case  13.79  per 
cent,  and  in  the  other  14.85  per  cent. 

Now,  in  over  4,000  separate  analyeesof  sorghum  juices  from  canes  re- 
cently cut,  there  has  never  been  found  even  one  which  approximated 
the  composition  of  the  average  of  these  six  juices  above  given. 

In  no  case  liaa  the  polariscope  approximately  'differed  so  widely  from 
the  results  of  analysis  as  in  these,  for,  as  will  be  seen  by  a  previous 
table,  the  average  results  of  the  polariscope,  as  coD)]tared  with  the  re- 
Baits  of  analyses  of  all  the  juices  analyzed,  gave  90  per  cent,  of  tlio 
analytical  result,  while  these  contain  but  14.3  iier  cent.  The  conclusion, 
then,  is  irresistible  that  these  jnices  are  wholly  abnormal,  and  are  so 
through  the  inversion  of  the  sucrose  which  existed  in  the  plant,  since,  as 
has  b«5tn  shown,  the  average  of  all  the  analyses  made  have  demonstrated 
thatifthe  total  ofglucoBO  and  sucrose  in  a  juice  is  14  or  15  per  cent,  of  the 
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Juice,  at  least  12  or  13  per  cent,  of  this  had  existed  in  the  plant  as  so- 
CTOSe,  and,  if  not  present  upon  analysis,  it  mnst  have  suffered  inversian, 
as  in  this  case  was  easily  rendered  prooabto  by  the  stajks  having  been 
cut  some  days  before  they  were  worked  up  in  the  Ttiill. 


Dr.  Goessmaun,  of  the  Massachusetts  Agricultural  College,  in  hi^ 
re|)ort  of  exx^rii Dents  upon  the  Eaily  Ambor  Sorghum,  gives  a  similar 
Beries  of  results  of  analyses  of  Juices  untiicly  comparable  with  those  just 
given.  ( Vide  report  on  "  Early  Amber  Cane,  by  Prof.  C.  A.  Go<!«8- 
maun,  1879.")  His  results  are  so  valuable,  as  fully  confinuiug  our  own, 
and  establishing  the  fact  that  what  has  been  found  true  during  the 
past  four  years  in  this  latitude  ia  equally  true  in  MasGacbnsetts,  viz., 
that  certain  of  the  varieties  of  sorghum  may,  even  lo  that  high  latitude, 
attain  a  content  of  sngar  fully  equal  to  that  of  the  sugar  cane  of  tbe 
tropica,  that  bis  analytical  results  of  examination  are  here  appended. 
Of  these  there  were  but  eighteen  complete  results,  and  for  purpose  of 
comparison  the  results  here  attained  of  the  average  of  juices,  having 
the  same  specific  gravity  as  those  analyzed  by  Dr.  Goessmann,  are  given 
in  the  table  alongside.  It  will  be  observed  that  the  results  attained 
by  him  tVom  August  15  to  September  IS,  inclusive,  are  almost  identical 
with  our  own,  showing  from  the  first  a  gradual  increase  in  the  sugar. 
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After  the  first  analysis  mider  date  September  18,  the  results,  sa  will 
he  seen,  are  widely  different.  In  explanation  of  this  Dr.  OoessmEinn 
baa  given  ample  reason  in  bis  report  accompanying  these  analyses. 
In  regard  to  these  early  analyses  (before  September  18)  he  says  the 
juice  from  the  fireshly-cat  canes  grown  npon  the  grounds  of  the  Agri- 
caltnral  College  was  "treated  without  delay";  and  of  those  sabseqnent 
to  September  18  he  says:  "A  part  of  onr  cane  after  being  cat  was  left 
upon  the  field  for  about  ten  days  before  being  ground  and  pressed." 
He  says  that  the  results  of  these  experimenta  **  admit  of  no  other  espla- 
uatioD,  bnt  that  the.  best  course  to  pursue  consiata  in  grinding  the 
matnied  cane  as  soon  as  it  is  cut." 

In  regard  to  the  remainder  of  the  experiments  recorded  by  him,  he 
eaya: 


It  will  be  observed,  then,  that  only  those  analyses  made  previoua  to 
September  18  are  of  freshly-cut  cane,  and  these  analyses  fully  agree 
■with  the  average  of  our  results  with  all  the  varieties  of  sorghum  exper- 
imented with. 

It  will  be  observed,  also,  that  just  as  he  found  in  those  canes  which 
were  brought  in  some  days,  or  even  weets,  after  they  had  been  cut,  so 
too,  onr  results  show  the  inversion  of  a  large  amount  of  sugar j  and, 
except  in  the  sum  of  the  sugars  present  in  the  juices,  these  results  are 
not  at  all ' comparable  with  those  secured  by  analyses  of  juices  of  the 
same  specific  gravity  from  freshly-cut  caues.  It  will  also  be  of  interest 
to  remember  that  the  last  examinations  made  by  Dr.  G-.  of  the  canea 
grown  under  his  supervision  were  made  only  nine  days  after  he  de- 
scribes the  "  seeds  as  still  soft,"  and  by  reference  to  the  previous  tables  it 
win  be  seen  that  during  each  of  the  past  four  years  we  have  found  that  it 
is  juat  at  this  period  of  development  of  the  plant  that  the  sagarin  the  juice 
becomes  practically  available,  and  that  thereafter  it  rapidly  increases 
in  qnanti^.  In  order  to  show  more  clearly  the  close  a^eoment  of  oor 
resnlts  with  those  of  Dr.  Goessmann,  his  results  have  been  platted 
upon  the  following  chart,  and  with  them  the  average  results  of  our 
examinations  (the  number  of  which  analyaes  are  given)  of  juices  hav- 
ing the  same  specific  gravity  aa  those  analyzed  by  him.  The  line  A  B 
limits  the  analyses  made  by  him  of  stalks  grown  by  the  college.  The 
vei7  close  agreement  of  sucrose  and  gincoae  between  our  results  and 
his  own  up  to  this  period  is  very  manifest,  as  also  the  wide  differences 
immediately  after,  except  in  the  total  sugars  present  in  the  juice.  The 
dotted  lines  show  where  the  lines  of  glucose  and  sucrose  would  have 
^one,  by  estimating  the  relative  amount  of  glucose  and  sucrose  present 
m  the  average  of  all  the  jnices  which  have  been  analyzed  by  us,  hav- 
ing the  same  amonnt  of  total  sugars  aa  were  shown  by  Dr.  Goessmann'a 
analyses.  The  close  agreement  of  these  dotted  lines  with  the  results  of 
actual  analyses,  many  hundreds  in  number,  made  by  us,  show  beyond 
question  that  in  those  juices  analyzed  by  Dr.  G.  a&er  September  18,  a 
large  portion  of  the  sucrose  had  been  inverted. 

OOMPABTITB  BEBU1.TS,  SUOKBBED  A«D  TmSUOEEBED  SOBOBUMS. 

It  has  been  already  stated  that  the  plat  of  sorgbams  grown  apon  the 
'grounds  of  the  departmentwaa  divided  into  two  portions,  one  portion  of 
which  was  caretully  kept  free  from  suckers,  and  the  other  portion,  ftfter 
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having  been  thiuned  out  Uko  tho  former,  was  allowed  to  Bcnd  up  SDf 
Backers  which  would  grow. 

The  following  table  showB  tlie  results  of  tho  two  methods  of  caUm«, 
eo  far  as  the  available  sugar  is  coucerned,  and  also  theresulteof  ansdy- 
ses  of  the  juices  of  tho  same  kinds  of  sorghums  grown  by  Mr.  Golden  aoil 
Mr.  Oreeo.  There  is  also  appended  the  examiuation  of  several  varieticfl 
of  maize  grown  upon  the  department  grounds  and  by  Mr.  Dean,  as 
also  the  resolt  of  analyses  of  mnize  stalks  sent  by  Mr.  McMnrray,  of 
Frederick,  Md.  It  will  be  seen  that  the  average  available  sugar  from 
the  thirty-fonr  varieties  of  sorghum  which  were  snckered  was  8.29  per 
cent,  of  the  juice,  while  from  the  unsuckered  plat  the  average  of  thirty- 
seven  varieties  was  only  5  per  cent,  of  the  juice.  Also,  that  while  the 
former  gave  sirups  averaging  in  available  sngnr  32.17  per  cent,  of  their 
weight,  the  latter  gave  sirups  averaging  in  available  sugar  only  1S.71 
per  cent,  of  their  weight,  or  58.3  per  cent,  of  the  former.  It  will  also  l-c 
remembered  that  the  amount  of  stalks  grown  per  acre  was  practically 
the  same  whether  the  crop  had  been  suckered  or  not.  Also,  that  tbe 
snckered  portion  bad  been  during  the  season  culled  of  exactly  one-sixth 
of  its  weight  of  stalks  for  purpose  of  analysis,  and  thiit  these  stalks,  a^t-i 
being  cut,  sent  up  numerous  suckers,  which  really  lowered  the  average 
per  cent,  in  available  sugar  which  would  have  been  otherwise  attainal. 

It  will  be  seen  that  of  the  sixteen  varieties  grown  by  Mr.  Golden 
only  one  gives  any  available  sugar,  and  that  one  less  than  2  per 
cent.,  while  the  average  of  the  entire  sixteen  gives  minus  6.27  per  cent, 
and  of  the  eleven  sirups  made  from  these  juices  not  one  gives  any 
available  sugar,  the  average  result  of  the  eleven  being  minus  23.60 pt'V 
cent.  These  results  which  differ  so  widely  from  those  obtained  in  tbe 
examination  and  working  of  those  same  varieties  grown  upon  the  de- 
partment grounds,  are,  however,similar  to  the  results  obtained  by  Dr. 
Ooessmannin  his  examinations  of  canes  grown  by  the  ucighboring 
farmersj  and  in  each  case  the  canso  of  these  unfavorable  results  is  mati- 
ifest,  viz.,  the  want  of  promptness  in  working  up  the  canes  aft#rtbey 
were  out.  To  this  sufficient  cause  must  bo  superadded,  in  the  case  df 
some  of  the  canes  of  Mr.  Golden,  tho  very  unfavorable  effects  of  Irost 
upon  t&ose  last  worked  from  his  plat. 

P«r  omL  qfataUalle  tujw  in  juieu  <ifnt^kun»  and  uai^e. 
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IMTERSION  OP  SUOAK  IN  CUT  CANE3. 

The  effects  of  this  iaversion  of  eugnr,  duo  to  allowing  the  cnt  canes  to 
remain  Bometime  before  workiu^,  will  be  seen  in  the  following  results 
with  ttiree  varieties  grown  on  the  department  grounds  and  promptly 
worhed;  these  same  varieties  grown  by  Mr.  Goldon  and  not  promptly 
worked ;  and  three  of  the  Tesnlts  of  Dr.  Goessinann,  of  which  three  he 
reports  that  the  first  analysis  was  of  canes,  which,  "after  being  cnt, 
were  left  for  three  weeks  upon  the  field,"  the  second  analysis  of  "  oane 
several  weeks  old  when  ground,"  the  third  analysis,  of  cnnes  topped, 
cnt  np,  and  "left  upon  the  field  niue  days."  These  are  the  only  casoa 
mentioned  in  bis  report  in  which  the  time  is  given  during  which  the 
canes,  after  being  out  up,  remained  unworked. 

The  close  agreement  of  results  attained  with  those  from  Mr.  Golden's 

canes  is  obvious,  and  the  great  difi'erence  between  these  and  the  results 

from  canes  promptly  worked  up  show  the  great  importance  of  this 

matter  to  those  hoping  for  good  results  in  the  production  of  sugar. 

/nrtriiott  eftagar  hg  canti  not  hang  worked  promptltj. 


Ur.  Ooldm. 

t 

! 

^ 

if 

Tud«ttM. 

i 

i 

i 

I 

1 

& 

i 

1 

i 

1 

1 

1 

1 

3 

1 

1 

i 

3 

U 

T  nin 

Tinrn 

I.Sil 

n« 

n  m 

tlT 

1T  ni 

1fl1H 

1.071) 

U.Hi, 

1J.W. 

.- 

.W 

lu.go 

1U.W 

The  average  of  the  seven  variclics  grown  by  Mr,  Green  is  only  1.73 
per  cent,  of  available  sugar  in  the  juici>,  and,  as  will  be  seen,  two  of  the 
seven  give  a  negative  result. 

Thesetwovarietiesarethelatestiomataring,  and  as  he  planted  quitelate 
(May  27),  the  frost,  which  came  be  fore  any  of  bis  cane  was  worked,  affseted 
OS  we  have  already  seen,  the  more  immature  canes  most  injiiriou^y. 
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EFFECT   ON  JUICE  OP  BTANDINO-  AFTER  DEFEOATIOH. 

lu  the  daily  work  of  the  small  mill  it  became  frequently  desirable  to 
keep  a  supply  of  juice  over  niglit,  and  it  was  found  that,  alier  defecating 
as  usual  with  lime  and  heat,  the  juice  could  remain  in  the  defecator 
without  suffering  any  detriment.  As  this  is  a  matter  of  considerable 
practiciil  importance  in  working  up  larpe  quantities  of  juice,  especially 
if  the  work  is  not  carried  on  tlirough  tlie  night,  by  enabling  one  to  have 
a  fresh  lot  of  juico  for  the  evaporator  early  in  the  morning,  the  follow- 
ing results  of  these  experiments  are  given,  including  the  analyses  of 
juice  before  defecation  and  after  standing  over  night  in  the  defecator, 
of  the  simps  produced,  and  of  the  percentage  of  sugar  present  In  the 
juice  and  obtamed  in  the  simp.  It  will  be  seen  that  the  results  show 
no  effects  fkirly  to  be  charged  against  this  mode  of  procedure. 

It  will  be  seen  that  in  the  experiment  of  October  3  there  is  apparently 
a  loss  of  more  than  half  the  sugar.  This  may  be  due  to  an  error  in 
weighing  the  sirup,  and  probably  is,  since  it  is  altogether  exceptional, 
the  average  of  the  entire  40  experimeut^  showiug  a  saving  of  87.6  per 
cent,  of  the  sugar  present  in  the  juice. 
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EFFECT  OV  ADDING  WATEE  TO  JUICE  DUEIwa  DEPKOATION. 

It  frequently  happened  iu  our  experiments  in  working  np  the  eases 
from  thb  department  ground,  owing  to  the  great  specific  gravity  of  the 
juices,  from  1.075  to  1.090  {10<^  to  12°  Baume),  that  in  the  defecation  the 
precipitate  formed  by  the  addition  of  lime,  would  fail  to  subside  Uld 
remain  permanently  suspended  in  the  defecated  juice.  Since  it  wu 
found  npon  trial  that  this  precipitate  was  during  the  inoceas  <tf  erap' 
oration  but  partially  brou^t  to  the  surface  as  Bcma,  and  remained  in 


BSPOBT  OF  THE  CEEUBT. 


491 


tbe  strap,  giving  it  a  disagieeable  appearance  and  taste,  the  experiment 
was  made  of  dilating  the  joice  after  defecation  by  adding  backets  of 
cold  water,  and  it  was  foand  to  work  with  entire  satiBfection,  and  necea- 
Bitated  only  the  removal  of  this  additional  amonnt  of  water  by  evapor- 
ation. 

The  following  table  gives  the  resnlts  of  fonrteen  experiments,  which 
show  that  there  was  no  loss  of  engar  involved  by  this  operation.  Tbe 
average  amount  of  wat«r  added  equaled  16  per  cent  of  the  juice,  but  the 
amount  added  varied  with  the  density  of  tibe  juice  operated  upon. 

Effed  of  adding  aattr  tcjaica  darliig  dffteatton. 
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u  added  to  abcmtone-luU  It*  bulk  of  nndilnMd  Julea,  and 
EXFEBIHENTS   Df  DEFEOAIIOIT. 

Besides  tbe  many  experiments  in  defecation  of  sorghnm  juices  which 
were  made  at  the  "small  mill,"  and  which  are  given  in  detail  in  another 
portion  of  this  report,  there  were  also  made  during  the  season  a  vei? 
large  number  of  experiments  in  tbe  lalwratory  with  comparatively  Bmall 
quantities  of  juice,  for  the  purpose  of  learning  the  effects  of  various  def- 
ecating agents,  especially  lime,  sulphurons  acid,  and  sulphite  of  lime. 

The  results  of  many  of  these  experiments  are  given  in  the  following 
table,  as  being  chiefly  valuable  te  those  who  may  desire  to  continue  in- 
vestigations in  the  same  direction. 

In  each  case  a  sample  of  juice  was  analyzed  as  usual,  and  then  separ- 
ate portions  of  this  juice  were  submitted  to  different  modes  of  treatment, 
and  tbe  resulting  jiroducts  were  in  each  case  fully  examined,  and  the 
gain  or  loss  of  sucrose,  glucose,  and  solids  resulting  from  tbe  several 
methods  of  defecation  were  thus  shown. 
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BPEOI7I0  GBAT1TT  TABLES  OP  JXHOES  OF  BOROHina  AKD  HAIZXL 

lu  the  following  tables  the  average  results  In  percent^gB  of  jiiico 
obtained,  the  percentage  of  the  several  constituents  of  tlie  juice,  ttie 
available  Bugar  calculated  as  the  tliU'crence  between  the  sucrose  and 
the  sum  of  the  solids  not  sucrose^  the  exponeut  of  purity,  by  which  ia 
meant  the  percentage  of  sucrose  in  the  total  solids  of  tbo  juices,  aud 
the  avaUable  sugar  calculated  from  this  "esponent,"  as  also  tbeuuuiber 
of  analyses  made,  is  shown  for  each  degree  of  speciUc  gravity. 

There  is  also  given  in  the  tables  for  maizo  and  sorghuoi  of  1831  the 
avernge  polarization  of  the  several  juices. 

If  we  include  all  of  the  analyses  of  maize  juices  ia  which  the  spei-ific 
gravity  exceeded  1.055  for  1880,  it  will  be  seeu  that  there  were  made  ia 
all  118  analyses,  with  the  following  areiage  results: 

Average  rerulUfor  rnaiie,  1880. 

Per  cent 

Jalc«  obtain»d ., 5:i.43 

Sucioeein  jnice 11.30 

GInooseiuJaice 1.01 

SoltdHDOl  Bngaiain  jnice 4.12 

ATulableangar^^aucnMS — (glacosa  +  solida) 6.17 

Exponent i 6.88 

AvulablesDgar  oalcnlateil  b;  exponent i......  7,77 

Kombeiof  ui&lyses,  119. 

Average  TetuJU  for  rnatre,  1831. 

IJnlow  rttWB  1.0S5  spBOiao  gr»Tity.] 

FaTceot. 

Jnioe  obtnioed 54.60 

Saonoela  juic« 11.72 

Oliicoee  ID  jQice ^.37 

Solids  not  »ugBra  in  jnioe S.39 

PolkTlxation 10.86 

Available  sagap  =  flucroBO  — (glucose  and  fiolide) 7.0U 

Exponent 71.6 

Available  sngur  calcnlalM  b;  eipuucut , 6. 39 

Number  of  analyseB,  28. 

From  the  above  results  it  will  be  seen  that  the  available  sugar  £rota 
one  ton  (2,000  pounds)  of  maize  stalks  wiis,  iu  IHSO,  by  exponent  methoil 
of  estimation,  83  pounds,  a  difference  between  sucrose  and  otber  solids 
of  66  pounds;  iu  1881,  from  2,000  pounds  stalks,  by  exponent,  02  pounds, 
a  difference  of  77  pounds  b<;tweeu  sucrcte  aud  other  Holidi^. 

It  will  be  observed  that  the  results  by  polarization  of  the  above 
maize  juices  in  1881  was  92.0  per  cent,  of  the  resolta  obtained  by 
analysis. 

Average  reiulli/or  torffhum,  1630. 
[Jnicia  >bOT«  LOGS  ipMlflo  snTlt;.) 

Jnice  obtained .'. 60.23 

SncToee  in  juice -. 13.85 

GluMMw  In  juice 1.64 

Solids  not  sogars  in  juice <■ 3.85 

AvailBbie  sugar  b;  diil'erenoe 8.31) 

ExpODOOt 71.7 

Available  sngar  by  exponent 9.03 

IfumbcT  of  analyeee,  1,127. 
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BEPOBT  OF  TEE  C0HUIB8I0KEB   Or  AQBICULTDBB. 
Aventgt  rtt»lt»fi>T  lorglmm,  1881. 


IJnlDH  aboTS  1.<MS  >p«olfla  gnvlt;.] 

Jnic«  obtiuned...... ........................ ...............................  56.51 

SacroMin  jnice.........-...-...>M............... .......... ...............  15.59 

Polarization U.M 

Glncow  in  Juice 1.G3 

Solids  not  sQgsn  in  Inlce. ........... S.5S 

Available  Bugar  by  nlfferenoe. ........ ......... ...... ......  10;  1! 

Exponent ......................  ......... . . .„  74. T 


From  the  above  resnits  it  will  be  seea  that  the  available  engar  from 
one  ton  (2,000poaDdB)  of  sorghum  was,  in  1880,  by  exponent,  120  pounds; 
by  difference,  101  poandB.  In  1881,  by  exponent,  131  pounds,  a  differ- 
ence of  118  ponnd^. 

It  will  be  observed,  also,  as  in  the  case  of  the  maizcjuices  in  18S1, 
that  the  resolts  by  polarization  are  93.8  per  cent,  of  those  obtained  b; 
analysis. 
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ElKLATTVl!   LBWGTHS   AND  WEIGHTS   OP   THB   DDTEREBT   TABIBTIBS 
OP  SOBOHTm. 

In  the  following  table  will  ue  found  the  arerage  lengtb  of  the  sereral 
varietieB  of  Borghnm,  as  grown  upon  the  experimental  plat  upon  the 
department  grounds,  the  average  weight  of  the  entire  plant  and  of  the 
stalk  topped  and  stripped  of  its  leaves  and  ready  for  the  mill,  as  also 
the  Domber  of  stalks  of  each  variety  npon  which  snt^  averages  are 
based. 

This  table  will  enable  any  one  to  determine  the  relative  amount  of 
either  variety  which  may  iDe  grown  npon  an  acre,  since  these  several 
varieties  were  grown  &om  seed  planted  the  same  day  and  npon  a  plat 
of  ground  which  insured  practically  oniform  conditions  in  every  respect, 
since  the  oaltnre  of  all  varieties  was  the  same. 

A  similar  table  follows  for  the  several  kinds  of  maize  which  were 
examined. 

For  the  convenience  of  those  who  may  wish  to  estimate  the  crop  of 
either  variety  of  sorghnm  or  of  maize  wMch  may  be  grown  to  the  acre, 
the  following  calcolationB  have  been  made,  ftom  wMoh  any  one  may 
readily  determine  the  weight  of  his  crop  according  to  different  metliods 
of  planting. 

iruxBKK  or  sTAixa  rxs  aobm. 

IndTilb3feetaputuid3«Ulkatotha6M)t 43,660 

IndxniflSlfeetnpartuidastalbtotlMfoat 36,300 

In  drilla  3}  foot  apart  and  2sUlfcB  to  tha  fbot 31,200 

In  hilli  31  IlMt  b7  31  feet  and  6  atalka  to  the  hill 17, 730 

In  tiillA  3t  ftet  b7  2  foet  and  4  eUlka  to  the  bill S4,89S 

InbilI»3feetb7  3feetand4atalkBtotheIkUl 19,360 

In  Mile  4  feet  1>7  a  feet  and  4  stalke'to  the  hUl „ 21,780 

TTpon  good  Strong  land  the  drills  may  be  only  3  feet  apart,  and  the 
stalks  may  t>e  grown  fonr  inches  apart,  or  43,660  atalka  to  the  acre. 

Jt  will  be  observed  that  the  average  lose  by  stripping  and  topping  is 
in  the  case  of  the  eorghnms  24.6  per  cent,  and  of  ^e  maize  38.4  per 
cent. 
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AnalrsM  of  Beveral  varieties  of  8(»gliDm  seed  httre  been  made  with  a 
view  (»  det^miiiiag  their  probable  T^ae  as  food  for  animaU;  and,  fbr 
the  purpose  of  comparison,  an  avraage  of  the  analyses  of  the  grain  of 
twenty-one  varieties  of  common  field  corn  is  given: 
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The  above  analyses  show  the  average  composition  of  the  sorghom 
seed  and  com  to  be  of  those  nutritive  conatitnents  which  are  of  v^ne, 
viz.,  the  albnmenoids,  fats,  and  carbo-hydrates  or  non-nitrogenoos  mat- 
ters, as  follows:  • 


Alboml. 

rua. 

Sam- 

"iST 

other 

■ 

Pr.rt. 

moo 

Pr.Bl. 
4.2S 

Pr.tl. 

TTpon  i»age  97,  Annual  Keport  Department  of  Agriculture,  1879,  after 
a  discnssion  of  the  market  valne  of  the  above  nutritive  constitnents  in  . 
gr^na,  the  following  prices  are  given  as  being  approximately  troe  for  i 
our  coontiy,  viz :  . 

Csnta  pw  pooni. 

Albomenoida, 4.50 

Pata 3.84 

Non-nitrogeaoaa .........t ...... ............       .96 

At  these  prices  it  will  be  seen  that  100  pounds  of  the  sorgbam  seed 
would  be  worth  (1^2,  and  100  pounds  of  com  il.38,  or  practacally 
almost  the  same. 

The  above  results  appear  to  have  been  confirmed  by  many  in  their 
experiments  in  feeding  the  sorghnm  seed;  and,  as  is  well  known,  this 
grain  has  been  in  very  extensive  use  in  Gbina  for  centuries  as  fbod  for 
both  man  and  beast. 

In  the  above  analyses  the  percentage  of  starch  as  given  is  determined 
by  difference ;  but  in  the  analysis,  in  the  attempt  to  determine  the  starch 
by  converting  it  into  glucose,  there  was  a  considerable  portion  which 
resisted  such  conversion.  In  the  sorghum  seed  tliis  amounted  in  the 
case  of  the  White  Mammoth  to  17.56  per  cent.,  and  in  the  i^arly  Amber 
to  19.44  per  cent,  of  the  grain. 

This  substance  appears  to  be  Incapable  of  fermentation,  1b  not  able  to 

,  .■■.., ..Cookie 
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redooe  FdEQiiig's  eolation,  and  is  TlthoDt  aotiou,  bo  &r  as  oonld  be  deter- 
mined, on  polarized  light.  In  ft  sample  of  com  analyzed  'there  app«ued 
to  be  only  4^  per  cent,  of  this  BiibKtanoe  preaent  It  vUl  be  sbll  far- 
ther  examined. 

LOEIB  OF  SnOAB  IN  HAlTUEJiOTimB. 

The  SYerage  of  tvo  analyses  of  stripped  stalks  of  sorghntn  gave 
77.86  i>er  cent  of  water.  Tbrongti  the  inability  of  the  mill  to  egress 
all  the  joice  fully  one-third  of  the  sugar  present  in  the  fresh  sta^  is 
estimated  as  left  in  the  begasse.  This  loss,  with  onr  present  impeifbct 
methods,  is  inevitable,  and  the  same  is  as  tme  of  the  working  of  sngar 
cane  as  of  the  sorghams. 

In  1879  the  experiments  made  in  the  mannfactnre  of  Himp  and  sogar 
showed,  as  the  average  of  twenty-two  separate  experiments,  that  tb« 
proportion  of  sucrose  to  glucose  in  the  sirup  was  nearly  eqaal  to  t^ftt 
existing  between  these  constitnents  in  the  juice.  For  example,  in  tb* 
above  twenty-two  exxJeriments  the  average  amount  of  eutrOBe  in  the 
total  solids  of  the  sirups  was  95.68  per  cent,  of  the  amount  of  sucrose 
in  the  total  solids  of  the  juice.  It  will  appear  then  that,  provided  only 
the  juices  are  in  the  proper  condition  for  sngar-making,  there  is  no 
difScnlty  in  securing  a  favorable  result. 

The  experiments  this  year  fiilly  confirm  the  above  results.  In  tiiree 
experiments,  for  exiunple,  the  juices  and  sirups  made  from  them  had 
the  following  composition : 


JdIcm. 

Simp.. 

e.«-o. 

GlaDdw. 

Socraw. 

OlnoM. 

its 

■  ts 

Pn-wNt 

Artwt 

The  percentage  of  sucrose  in  the 
and  sirups  is  as  follows : 

sum  of  the  two  sugars  in  the  juices 

KninlMT. 

JnioM. 

ain>p^ 

sss, 

90.6 
88.11 

"■ff, 

The  above  calculation,  it  will  be  seen,  shows  only  that  there  has  been 
in  the  process  of  making  the  sirup  little  diminution  In  the  relstive 
amounts  of  sucrose  as  compared  to  the  glucose,  but  there  is  no  indica- 
tion of  the  absolute  amount  of  sucrose  recoverea  of  that  present  in  the 
jnice,  since  the  presence  of  the'  same  relative  proportion  of  sncrose  to 
glucose  in  juice  and  sirup  may  be  due  either  to  no  change  having  taken 
place  in  either,  or  to  the  &ct  that  a  proportionate  change  has  taken 
place  in  both,  so  that  the  loss  of  sucrose  by  inversion  may  be  jnst 
counterbalanced  by  a  corresponding  destruction  of  glucose.  Carernl 
estimates  have  been  made  this  year  to  determine  the  absolute  loss  of 
sucrose  incurred  in  the  mannfactnre,  and  the  results  show  that  in  the 
forty  experiments  made  the  amount  of  sucrose  recovered  in  tlie  sirop 
■was  87.6  per  cent,  of  the  actual  amount  in  the  juice,  while  tndividnal 
oases  show  that  the  entire  quantity  was  recovered.    Bnt  it  most  be  le- 
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membered  that,  owing  to  the  slight  and  nnavoidable  errors  of  analysis, 
it  is  obvioaB  that  the  maltiplication  of  that  error  in  estimating  the  • 
total  sogar  in  a  large  amoaut  of  juice  or  simp  renders  any  single  re- 
sult in  itself  unreliable ;  bat,  since  the  errors  are  as  likely  to  be  upoa 
one  side  as  another,  the  average  resnlts  of  so  large  a  nnipber  of  sepa- 
rate ezperimeDts  may  be  regarded  as  close  approximations  to  the  tmth. 

AHILTSIB  OF  JUIOX  AT  DIPKBBSlirT  STAQIES. 

It  haa  been  supposed  by  some  that  the  Increase  in  the  amoant  of 
Bagar  at  certain  periods  is  due  to  the  drying  np  of  the  plant  and  the 
consequent  concentration  of  the  juice  by  evaporation. 

This  view,  although  apparently  supported  by  some  &ct8,  is  probably 
erroneous,  since,  as  will  appear  mim  the  results  of  onr  determinations, 
afi  shown  upon  either  of  the  charts  showing  the  average  results  for  a 
year,  tlie  amount  of  jnice  varies  but  little  during  the  yearj  but  owing  to 
continDOus  increase  in  the  sucrose,  glucose,  and  other  solids  durinff  the 
season,  as  shown  by  the  analyses  and  indicated  by  the  steady  increase 
in  speoifia  gravity,  it  fi^Uows  of  necessity  that  the  amount  of  water  in 
tbejoice  must  as  steadily  decline. 

litis,  however,  would  hardly  appear  as  the  result  of  a  drying  up  of 
the  pUui^  since,  as  has  been  shown,  neither  the  amount  of  juice  nor  its 
compo^tion  soifers  any  great  change,  even  when  a  heavy  rainbtl  suc- 
ceeds a  period  of  prolonged  drought. 

It  appears  rather  a  normal  condition  of  the  planl^s  growth,  and  the 
production  of  sngar  seems  to  be  accompanied  by  the  elimination  of  a 
certain  amount  ot  water. 

If  at  any  time  we  might  look  for  more  concentration  of  jaiceby  the 
evaporation  of  water,  and  the  consequent  increase  in  the  percentage  of 
the  several  constituents  of  the  jnice,  it  would  seem  to  be  during  the  later 
periods  of  the  plant's  growth.  If,  now,  we  take  the  results  for  the  post 
sepson  as  given  in  the  general  averages,  we  find  that,  for  example,  the 
amount  of  total  solids  obtained  in  the  Juice  were  in  the  fifteenth,  six- 
teenth, and  seventeenth  stages,  12.36, 12.56,  aud  12.30  per  cent,  of  the 
wei^t  of  the  stripped  stalks,  but  the  amoant  of  water  in  the  juices  at 
theae  periods  was,  for  tbese  respective  stages,  61.19,  47.69,  and  46.06 
per  cent,  of  tho  weight  of  the  stripped  stalks. 

Ab  will  be  seen,  there  ia  in  the  above  results  a  slow  diminution  of 
water,  but  no  corresiwnding  increase  of  the  solids. 

The  following  table  gives  the  rp!^ult!i  for  the  past  season,  showing  the 
per  cent,  of  juice  and  of  each  of  its  constitnents,  as  also  of  available 
sugar  calculated  to  the  stripx>od  stalks: 
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It  vill  be  seen  in  the  foregoing  table  that  there  ia  aa  oninterrapted 
tDcrease  ia  the  i)ercentage  of  sncrosc,  total  aolidsi  avftilable  sagar,  and 
specific  gravity,  with  a  corresponding  decrease  in  the  percentages  of 
water,  to  abont  the  sixteenth  stage.  It  will  be  seen  that  during  the 
Bixteeoth,  seventeenth,  and  eighteenth  stages  the  per  cent,  of  avaOable 
sngar  in  the  stalks  remains  nearly  constant  and  at  its  maximum,  al- 
thongh  the  per  cent,  of  sncrose  and  of  available  sugar  in  the  Juice  ob- 
taiuM,  aa  has  been  shovn,  la  at  its  maximum  at  the  eighteenth  stage. 

I^e  number  of  pounds  of  available  sugar. to  be  obtained  IVom  a  ton 
of  stalks  at  the  different  stages  is  also  given  in  a  separate  colamn. 
From  these  results  it  would  appear,  as  the  average  result  of  122  analyses 
of  thirty-five  varieties  of  sorghum,  that  133  pounds  of  sugar  firom  a  ton 
of  stripped  stiilks  is  not  beyond  the  limits  of  even  probability.  It  will 
also  be  seen  that  thesesaraestalks,  if  cut  while  the  seed  was  in  a  doughy 
condition,  as  shown  by  the  ninth  stage,  would  yield  only  15  pounda'of 
BQgar  per  ton  of  stalks. 

THE  INCREASE  IN  SUOA.B  DXTaiNQ  THE  LATEB  STAOBS  IN  IHK  DBTEL- 
OPUENT  OF  THE  SOBGHTIU  IS  BUT  THE  BBS0LT  OF  A  LOSS  OF  WATBB 
OE  DEYINO  UP  OF  THB  PLANT. 

This  is  a  matter  of  snch  great  practical  importance  to  the  manofiio- 
tnrer  of  sugar  from  the  sorghums,  that  a  fuller  disoossioB  of  the  Cuts 
obtained  by  analysis  is  justified,  since,  if  it  were  tnie  that  the  absolute 
amount  of  sngar  present  iu  the  plant  was  at  its  mazimnm  daring  the 
early  stages  in  its  development,  it  would  certainly  be  advisable  that  th« 
crop  be  worked  at  snch  time  as  showed  the  greatest  per  cent,  of  juice, 
since  obviously  a  larger  per  cent,  of  the  sugar  actu^Iy  present  in  the 
plant  would  be  extracted  by  pressing  the  cane  at  sadi  time  as  showed 
the  maximum  i>er  cent,  of  juice. 

It  is  tme,  as  will  be  seen,  that  the  per  oent.  of  juice  expressed  by  the 
mill  is  greatest  in  the  earlier  stages  of  development,  and  it  is  also  tme 
that  the  actnal  amount  of  water  present  in  the  plant,  and  in  tiie  ex- 
pressed jnioe,  is  less  at  the  later  stages  in  the  plant's  life. 

But  it  is  obvious  that  if  the  increased  per  cent',  of  sugar,  as  shown  in 
the  Juice  at  these  lat«r  stages,  was  due  simply  to  lose  of  wat«r  through 
a  drying  np  of  the  plant,  then  it  would  neoessarily  follow  tliat  by  snch 
evaporation  the  relative  percentages  of  the  several  constituents  present 
in  the  juice  would  be  maiutained:  but  such  is  fiir  fN>m  being  the  case,  as 
vill  be  seen  by  tlie  following  table,  for  while  the  sugar  and  the  Bolida 
not  sngar  increase,  it  will  be  seen  that  their  increase  is  by  no  meua 
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proportioiial,  the  saorose  inoreasiiig  from  the  first  to  the  seventeeiith 
stage  688  per  cent^  'wMle  the  solide  increase  only  136  per  cent. ;  besides, 
glucose,  instead  of  increasing,  as  woald  be  nataral  and  inevitable  if  ve 
regard  the  matter  as  simply  one  of  loss  of  water  by  evaporation,  de- 
creases 65  per  cent. 

But  it  is  obvions  that  if  the  -water  preseutiuthejoioe  at  the  different 
stages  be  moltiplied  by  the  per  cent,  of  the  several  constitaenta,  as,  e.  g., 
sucrose,  the  senes  of  products  wonld  necessarily  be  a  constant  quantity ; 
bnt,  on  the  other  hand,  -we  find  that  the  saerose  increases  606  per  cent, 
the  solids  111  per  cent,  while  the  glucose  deereasei  68  per  cent.  Such 
a  result  is  wholly  at  variance  with  the  view  that  the  increase  of  sugar 
is  only  apparent  and  due  to  the  evaporatioa  of  water. 

It  will  be  observed  that  the  actual  increase  in  sugar  la  the  plant  is 
in  reality  greater  than  is  shown  in  the  above  results,  since  it  is  obvious 
that  a  larger  proportion  of  that  present  in  the  plant  is  expressed  at  the 
time  when  the  amount  of  water  is  at  its  mazimmn,  viz.,  daring  the 
earlier  stages,  and  that  a  larger  proportion  is  left  in  the  begasse  daring 
the  later  stages. 

M  la  M<  Am  lo  a  drjrfHf  lyi  </ 
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ATAILiBI^  SDOAR  IN  JUICB  OP  MAIZE. 

The  average  per  cent  of  available  sugar  in  the  juices  of  eight  varieties 
of  common  Held  maize  grown  upon  the  department  grounds,  and  from 
which  the  crop  of  ripe  com  was  obtained,  was  4.45  per  cent.,  and  the  per 
cent  of  available  sugar  in  the  sirup  made  ftom  these  jiiicea  was  16.74. 

The  average  number  of  bushels  of  shelled  com  gathered  &om  the 
above  eight  varieties  was  at  the  rate  of  48.4  bushels  per  acre.  The 
eutiro  plat  was  about  one-sixth  of  an  acre.  Owing  to  the  severe  drought 
the  stalks  had  dried  up  befoie  the  time  of  working  to  a  great  extent, 
and  the  average  weight  of  stripped  stalks  per  acre  it  was  impossible  to 
determine,  but  those  which  were  the  least  dried  up  yielded  of  stripped 
stalks  at  the  rate  of  16.4^  pounds  per  acre. 

This  would  not  give  the  results  which  have  been  obtained  in  the  ex. 
periments  of  previous  years,  but  indicates  as  a  result  in  available  Bugar 
366  pounds  per  acre,  in  addition  to  the  48.1  bushels  of  shelled  com. 
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[q  contrtist  to  these  results  some  mnize  stalks  grown  by  Dr.  Dean 
gave  tUe  following  results  in  available  sngar: 

No.  1.  Juice,  —   .  05  per  cent. ;  simp,  —    9. 68  per  cent, 

No.  2.  Juice,  —  1. 01  per  cent. ;  simp,  — 10. 90  per  cent. 

These  stalks  liod  lain  several  days,  after  being  cat,  before  they  wens 
worked,  and  it  is  quite  probable  tliat  the  results  are  due  to  this  cause. 

Several  examinations  were  made  of  ttie  juice  of  sugar-corn  stalks 
from  which  the  ears  bad  been  removed  for  canning.  The  average  of 
seven  different  analyses  of  separate  lots  gave,  in  available  sugar,  6.38 
per  cent,  of  the  juice.  From  the  above  results,  which  have  been  also 
obtained  in  prerious  years,  it  would  appear  to  bo  very  probable  that 
sugar  could  be  profitably  obtained  from  this  practically  refuse  mate- 
riaL  At  least,  good  sngar  has  been  repeatedly  obtained  from  com 
stalks  in  onr  previous  experiments,  and  in  qnantit?  and  quality  fnllj 
wammtiiig  the  continofuice  of  efforts  looking  to  its  extraction  upon  a 
large  scale. 

Two  years  in  sncoession  engar  has  been  produced  fh>m  stalks  upon 
which  Uie  com  had  ripened,  at  the  rate  of  fully  900  pounds  per  acre. 
THB  WOBK  OP  THB  LABOB  BVQrAB  MILL. 

Mention  has  already  been  made  of  the  seyert^  plats  of  sorgbDm  of 
difl^rent  varieties  upon  the  lands  of  Mr.  Patterson,  Mr.  Golden,  and  Dr. 
Dean,  which  wore  intended  for  working  upon  a  scale  of  sufficient  mag- 
nitnde  to  afford  a  practical  demonatratibu  of  the  economical  prodnctioi) 
of  sugar  upon  a  commercial  scale. 

Owing  to  the  backward  eprisg  and  the  ravages  of  wire  and  cut 
worms,  two  succ«ssive  plantings  of  seed  almost  entirely  f^ed,  and  it 
was  only  after  thoroughly  coating  the  seed  with  coal  tar  that  a  final 
stand  of  cane  was  secured.  This  third  planting  was  concluded  June 
18,  fully  seven  weeks  after  the  planting  of  the  plat  upon  the  depart-' 
ment  grounds,  the  examination  and  working  of  which  has  already  been 
discussed  in  the  preceding  pages.  To  any  one  who  has  carefUIIy  pe- 
rused this  report  thus  S^,  or  either  of  the  reports  of  the  preceding 
years,  giving  the  results  of  our  examinatiou  of  sorghom,  it  is  entirely 
useless  to  say  that  this  delay  was  Eatal  to  success  in  tjie  prodaction  of 
sngar,  and  that  failure  was  inevitable,  unless  all  our  previous  experi- 
ence was  to  be  falsified. 

The  failure  of  the  crop  $0  mature,  as  had  been  confidently  predicted 
dnring  the  summer,  was  fully  realized,  and  at  last,  with  the  aasoiauoe 
tliat  tiie  firosts  would  soon  render  the  crop  onfit  evea  for  sirup,  owing 
to  its  immature  state,  it  was  resolved  to  b^;in  wo^  since,  with  the  lim- 
ited capadty  of  the  mill,  it  would  reqniie  at  least  two  months  to  work 
up  the  entire  crop  of  135  acres.  Aeootdingly  the  work  of  oottang  the 
cane  began  September  19,  and  grinding  began  September  20,  and  wns 
oontinued  without  any  serious  interraption  until  Ootober  28.  At  tliia 
time  the  cane  still  remaining  upon  the  field,  through  thee^ct  of  bosts 
and  sncceeding  warm  weather,  had  become  woitUeas,  and  the  cane 
from  only  93^  acres  iu  oil  was  brought  to  the  mill,  the  last  portions  of 
which  had  already  become  sour  and  offensive. 

Those  portions  worked  wece  of  the  eM>Iie6t  varieties  planted,  siitce 
there  was  more  hope  of  possible  saoceaa  with  those  than  with  the  otber 
varieties  which  matured  still  later. 

As  iu  the  experiments  with  the  small  mill,  each  load  of  oane  was 
weighed,  the  juice  measored  in  the  dxdaoatar,  of  whiefa  the  oapacit?  waa 
known,  and  at  intervals  during  tiiJe  day  samplea  of  the  freahly-ei- 
pressed  juices  M'ere  taken  for  analysts  in  the  laboratory.  Tho  simim 
produced  wei'e  also  carefully  weighed  and  also  analyzed. 
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Aa  eviclence  of  tbe  condition  of  tlie  crop,  it  may  be  mentioned  that 
all  the  seed  which  had  snfflciently  matured  to  make  it  possible  to  save, 
was  oareftally  gathered,  and  the  total  prodaet  of  the  9^  acres  was 
abont  150  bnshels,  or  one  and  two-thirds  bushels  per  acre.  If,  now,  we 
estimate  only  17  bushels  of  aeed  to  the  acre  oa  a  reasonable  crop  for 
land  of  the  oharacter  of  that  selected  for  growing  this  sorghum,  it  will 
be  seen  that  only  10  per  cent  of  the  crop  had  reached  maturity,  and  un- 
fortunately, as  this  was  so  intermixed  with  the  other  nine-tenths  in 
every  condition  of  immaturity,  a  large  portion  of  which  was  not  even 
is  bloaaom,  the  resnlting  sirups  prodaocd  may  be  anticipated. 

Since  this  matter,  although  already  discussed,  is  of  auch  vital  prac- 
tical importance  in  connection  with  the  production  of  sugar  from  sor- 
ghum, a  brief  review  at  this  time  of  some  of  tbe  salient  points  clearly 
established  will  be  appropriate. 

RESULTS  PEOM  AMALYSES  OF  THIKTY-FITE  TARIETIB8  OP  SOBOHUM 
IK  1881,  WOBKBD  AT  LABOE  HELL. 
avaiulbuc  sugak. 
By  reference  to  the  table  giving  the  general  resnlts  from  analyses  of 
tbirty-flve  varieties  of  sorgbnm  in  1881,  it  will  be  seen  that  the  availa- 
ble sugar  iu  tbeir  jniceij  duiing  tbe  successive  stages  was  aa  follows: 

stage.  Per  oeol. 

1.  Hot  headed  out —  3.89 

2.   —  4.4ft 

3.  FaUy  headed  oat. —  3.92 

4 —  4.89 

5.  In  fuU  bkMWiD —  3,81 

e —  2.67 

7.  Seed  In  milt , -  1.98 

9.  seediIidTO(th^"I^!""I^""""'"tI""'I^"^I^""l""'"!'"!**^^f  i.u 

JO +  S.86 

IX.  Seed  hard +  4.14 

IB +  C.34 

13 +  7.61 

14 +  8.87 

15 +  9.24 

16.   -j-11.14 

17 -f  11.02 

18 +11.77 

19 +  9.83 

no +  e.79 

"Sow,  as  hae  been  already  stated,  a  large  portion  of  the  crop  was  not 
yet  in  blossom,  t.  e.,  was  at  about  the  fourth  stage,  while  not  over  a  t«ntb 
had  matured  the  seed,  i.  e.,  reached  the  eleventh  stage.  If  we  take  an 
average  of  the  fifth  to  the  eleventh  stages,  inclusive,  we  shall  find 
that  while  the  ninth,  tenth,  and  eleventh  stages  give  a  total  of  8.14  per 
cpnt  plus,  the  fifth,  sixth,  seventh,  and  eighth  stages  give  a  total  of 
17.61  per  cent,  minus  available  sugar,  or  an  average  for  the  seven  stages 
of  — 1.17  per  cent.  It  will  be  remembered  that  by  tiiis  is  meant  that  the 
lier  cent,  of  sucrose  woa  1.17  less  than  the  sum  of  the  per  cents  of  glu- 
cose and  solids  in  the  Juices.  It  will  fbllow,  then,  that  the  average  con- 
dition of  tbe  crop  was  such  bb  to  absolutely  forbid  the  hope  of  any  sugar 
being  produced,  aud  that  its  production,  at  any  period  during  the  work- 
iug,  was  only  possible  when  a  lot  of  cane  might  happen  to  be  brought 
in  which  was  considerably  better  than  the  average,  as  indeed  happened 
two  or  three  times  dui-ing  the  month  of  grinding. 

The  following  tables  represent  the  results  of  the  work,  and  it  will  be 
seen  that  these  roaalts  are  in  entire  bai-mony  with  tbe  preceding  state- 
ments i 
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WORK  OF  LAHQB  BOLL  OONTIMDED. 

It  vill  be  Been  by  tbe  preceding  tables  that,  of  the  JaiceB  analyzed, 
nineteen  gave  on  average  per  cent  of  available  angar  of  3.613  pins, 
-while  tventy-one  gave  an  average  per  cent,  of  6.190  minus,  or  a  total 
average  of  the  forty  eqnal  to  1.S18  minus. 

Also,  of  the  simps  analyzed,  fourteen  gave  an  average  per  cent,  of 
available  sugar  of  12.65  plus,  while  fourteen  gave  an  average  per  cent,  of 
20.03  minus,  or  a  totnl  average  of  the  twenty-eight  equal  to  3.68  minus. 

It  will  be  observed  also  that,  of  the  several  lots  of  juice  worked,  nine 
gave  an  aggregate  of  3,504  jtounds  of  available  sugar,  while  eleven  lota 

gave  an  aggregate  minns  amount  of  6,835  {wunds;  or,  in  other  words, 
ad  these  juices  been  all  mixed  in  one  lot,  and  had  uiere  been  added 
3^1  pounds  of  sugar  to  the  lot,  it  would  have  been  practically  impos- 
sible to  have  recovered  a  pound  of  that  added  or  of  that  present  origi- 
nally in  the  juice. 

The  table  of  sirups  shows  that,  of  the  twenty-nine  analyzed,  flfteen 
'i:ave  an  aggregate  of  1,958  pounds  of  available  sugar,  while  the  remain- 
ing fourteen  gave  an  agg^gate  of  3,152  pounds  minus  of  available 
sugar;  or,  in  other  words,  had  these  twenty-nine  sirups  been  thrown 
together  in  one  lot,  and  had  1,194  pounds  of  pure  sugar  been  added  to 
the  lot,  it  would  have  been  impossible  to  have  recovered  &om  this  miz- 
tme  a  pound  of  the  sngar  added  or  originally  present  in  the  simp. 

It  will  also  be  observed  that  during  the  process  of  manufacture  there 
was  lost  17.5  per  cent,  of  the  sucrose  Id  the  juice,  25,4  per  cent,  of  tbe 
glucose,  and  12.6  per  cent,  of  the  solids. 

It  is  noticeable  that  the  loss  of  glucose  was  considerably  greater 
than  that  of  sucrose,  and  this  may  be  due  to  tbe  action  of  lime,  which 
effected  the  destruction  of  glucose,  as  has  been  long  known  to  be  the 
case.  It'Is  probable  that  this  decrease  in  the  relative  amount  of  glucose 
accounts  fur  the  fact  that  the  average  determinationa  with  the  polari- 
scope  are  more  nearly  those  of  analysis  in  the  simps  than  in  the  juices, 
they  being  only  8  per  cent,  less  than  the  analysis  in  the  case  of  the  simps, 
wh^e  they  are  nearly  22  per  cent,  less  than  the  results  of  analysis  in 
the  case  of  the  juices. 

The  character  of  the  canes  worked  may  also  be  seen  by  the  low  spe- 
oifle  gravity  averaging  1.068  and  the  low  percentage  of  simp  which  the 
juice  yielded  upon  evaporation  11,  for,  as  will  be  seen  by  reference  to 
thewoik  of  the  small  mill,  the  average  of  twelve  lots  of  juice  irom 
canes  grown  upon  the  department  ground  gives  21  per  cent,  of  simp 
of  a  greater  density  tdso,  in  the  juice,  or  nearly  double  the  amount  of 
that  obtained  above,  while,  as  will  be  seen,  the  above  speciflc  gravity 
is  that  of  juice  from  canes  which  have  not  yet  attained  their  bc^t  con- 
dition, since,  as  the  analytical  results  show,  the  maximum  content  of 
both  simp  and  sugar  was  found  when  Uie  average  spedflc  gravity  of 
thejniees  was  1.082. 

THB  OADSBS  OF  PJJLimE  IN  HnOAX-HAXIHa  FBOH  SOBOEmi. 

The  preceding  results  of  the  investigations  which  have  been  made 
will  serve  to  satisfactorily  account  for  our  own  £aUnre  and  tbe  feitores 
of  others  in  their  efforts  at  sugar-making  from  aorghnm^ 
Briefly  stated,  the  several  chief  soorcea  of  failure  are  as  follows : 
1.  The  immaturity  of  the  sorghum  at  the  period  when  it  is  cut  aud 
worked.  This  may  be  due  to  late  planting,  as  in  our  experience  the 
past  season,  or  to  tiie  selection  of  a  variety  which  requires  more  time 
ibr  its  complete  maturity  than  the  season  in  any  given  latitude  may 
give.    The  in^xntanoe^  then,  of  selecting  only  aam  varieties  as  will 
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matarc  suffldently  long  before  frosts,  ao  as  to  ffive  a  reasonable  time  to 
work  u])  the  crop,  cannot  be  overestimated. 

The  time  required  for  the  several  ratietiea  to  reach  a  good  conditloa 
for  working  for  angar  from  the  time  of  planting  the  seed  has  been 
found  to  be,  from  the  resalta  of  oar  experiments  in  1880  and  1881,  as 

31««yVoni  planftng  to  matNrfty  arid  nitmbtr  aj  ia§tfor  worUiif . 
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OiVSES  OF  FAILURE.  TS  SUQAB-UAKINO  FROM  BOBOHUH  COnnfllTBD. 

By  reference  to  the  experiments  made  with  the  small  mill,  and  to  the 
explanation  made  of  the  tailure  in  making  angar  in  the  large  mill,  it  will 
be  seen  that  there  was  a  diiference  of  nearly  100  per  cent,  between  the 
per  oeut.  of  available  sugar  in  the  juices  of  the  suckered  and  nnsuokered 
plats  of  sorghum  operated  upon,  aud  that  this  diQerence  was  obvioiisif 
due  |o  the  presence,  along  with  the  ripe  cane,  of  a  certain  proportion  of 
CHiitit&om  suckers  in  dillcrent  stages  of  Immaturity,  the  juices  from 
whii'li)  as  we  have  aeon,  contained  a  minus  amount  of  available  dugnr, 
uu]  uereforo  diminished  the  yield  otherwise  attainable  &om  the  matiire 
eatmci.  So  also  with  the  crop  for  the  large  mill,  the  snocessire  pIall^ 
in^  of  seed  piodiued  a  lot  of  oaue  of  almost  every  degree  of  develop- 
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inetit,  ezo^t  that  of  eomplete  rfpenees;  Blsce  not  over  10  per  cent,  had 
matoied  itB  seed;  and  the  annlyseB  of  the  jtdces  and  simps  showed  a 
reBult  which  was  aotioipated.  It  is  therefore  at  importance,  flir  the  par- 
poeeof  sagarprodtictioTi,thBtthecropof  can'e  he  not  only  ripe,  but  that 
it  Bhonld  he  carefully  snokered,  or,  if  they  (the  saekers)  he  allowed  to 
grow,  that  In  cnttin^  the  oanes  for  the  mill  these  suckers  should  be  oare- 
f  ally  kept  apart,  and  removed  to  be  worked  np  for  siftip,  for  which  only 
tliey  are  snitable.  It  is  possible  that  some  varieties  of  sorghum  may  he 
found  in  which  this  tendency  to  throw  up  suckers  trom  the  roote  is  not 
BO  strong  as  In  others,  and,  other  things  being  equal,  such  varieties  are 
znnch  to  be  preferred  for  sugar  production. 

It  should  be  the  aim,  then,  to  secure  a  good  stand  of  Borgham  at  the 
Arst  planting,  since  the  replanting  of  snch  portions  of  the  field  as  should 
fail  at  the  mat  would  destoiy  the  equality  of  the  crop,  and  unless  time 
ehoold  allow  of  this  second  planting  to  mature,  It  would  be  thr  better 
to  leave  sncb  portions  of  the  field  bare,  nnless  saoh  canes  were  reserved 
solely  for  sirup. 

2.  Another  frequent  cause  of  &ilnre  is  due  to  allowing  the  sorghum 
to  remain  some  time  after  being  cut  np  before  it  is  worked  at  the  mill. 
That  such  a  course  may  be  pnrsued  in  certain  seasons  and  in  certain 
localities  witliout  prmlucing  an  nnfavorable  result  has  been  estab' 
lished  beyond  much  doubt ;  but  the  climatic  conditions  which  render 
such  a  procedure  possible  are  imperfectly  understood  at  the  present, 
and  repeated  experiments  have  demonstrated  that  after  being  cat  np 
the  juices  are  subject  to  chemical  changes  which  speedily  result  in  the 
destJuctiou  of  the  crystellizable  sugar.  For  the  present,  thee,  the 
only  safe  course  to  pursae  is  to  work  up  the  cane  within  at  most  24 
hours  after  it  is  cnt  up. 

3.  A  third  cause  of  failure  eziata  in  an  impei€ect  metiiod  of  defeca- 
tion of  the  Juice.  The  object  of  defecation,  and  the  method  by  which 
it  is  accomplished,  should  be  carefully  studied  and  as  thoronghly 
understood  by  the  sogar-boiler  as  is  possible,  for,  althongh  somewhat 
complex  in  its  details,  the  general  principles  which  underlie  this 
important  step  are  few  and  easily  comprehended. 

The  juices  of  sorghum  or  of  maize,  like  the  juice  of  sugar  cane  or  of 
beets,  contain,  Resides  sugar,  several  other  substances,  the  removal  of 
which  it  is  the  object  of  defecation  to  accomplish,  and  the  more  com- 
pletely theremoval  of  these  other  substances  iseit'ected  the  greater  the 
percentage  of  the  sugar  present  in  the  juice  which  may  be  obtained. 

Among  these  imparities  of  the  juice  are  certain  organic  acids  and 
organic  salts,  uitregenoas  matters,  and  salts  of  mineral  acids,  together 
with  glucose  and  the  mechanical  Impurities,  as  fragments  of  cane. 

The  oniversal  practice  among  sagar-makers  from  sugar  cane  is  to  add 
to  the  juice  an  amount  of  lime,  generally  as  milk  of  lime,  snfficient  to 
nentralize  the  free  acid  found  in  &e  juice,  and  then  to  heat  the  juice  to 
Ixtiling.  ' 

The  effect  of  the  lime  is  not  only  to  neutralize  the  firee  organic  acids, 
*    hut  to  form  with  certain  other  of  these  impurities  insoluble  lime  salts. 

The  efi^ct  of  the  heat  is  to  coagulate  certain  of  the  nitrogenous  sub- 
stances present  in  the  juice. 

Upon  allowing  the  juice  which  has  been  brought  to  the  boiling  point 
to  stand  a  few  moments  there  will  be  found  a  heavy  scum  upon  the 
sorface  consisting  largely  of  the  coagulated  matters  which  have  me- 
chanically entangled  and  brought  to  the  surface  the  fragments  of  cane 
and  other  mechanical  impurities  of  the  juice.  At  the  bottom  of  the 
-defsoator  will  tw  found  a  sediment,  more  or  less  abundant,  composed 
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largelyof  the  lime  salte  formed,  aad  which,  generally  being  heaviei 
thfui  the  juice,  will  soon  settle  to  the  bottom. 

11^  however,  the  juice  is  very  dense,  it  will  occasionally  hiqipea  tb»t 
this  sediment  will  remain  suspended  in  the  juice,  neither  rising  to  tbe 
snrfoce  nor  settling  to  the  bottom.  In  such  event  it  will  be  found 
neoetKary  to  draw  the  juice,  after  Brimming,  into  a  cooling  tEmk,  or 
allow  it  to' remain-in  the  defecator  until  these  impurities  shall  settle  j 
or  it  may  be  hastened  by  adding  to  the  juice,  after  skimming,  enough 
cold  water  to  dilute  the  juice,  and  thns  diminish  its  density,  bo  that 
the  lime  salts  present  may  settle.  By  refereuce  to  the  resalt  of  our 
experiments  already  given,  it  will  be  Been  that  this  method  may  be 
pnisaed  withont  loss  of  sugar. 

After  the  snbsidenoe  of  theee  impurities  Hba  juice  may  be  drawn  off 
Itom  above  this  sediment,  and  it  ^1  be  foond  to  be,  if  the  operation 
has  been  properly  conducted,  quite  clear  and  almost  colorless.  It  is 
then  to  be  evaporated  to  a  sirup  as  speedily  as  possible,  and  sooh  ad- 
ditional imparities  as  rise  to  the  sur&ce,  especially  during  the  earlier 
st^e  in  the  evaporation,  are  removed  by  sknu^iing. 

^vm  the  above  the  import&i^  of  removing  ^1  those  imparities 
which  have  been  rendered  insolnble  by  the  action  of  the  Ume  and  beat 
combined  is  manifest,  since  If  allojPed  to  remain  it  will  be  found  that 
tltey  are-hut  imperfectly  removed  during  evaporation,  and  conseqaeutly 
remain  to  a  great  extent  in  the  eirap,.  causing  it  to  be  nroddy  in  ap- 
pearance, impure  in  its  composition,  and  disagreeable  in  quality. 

OHABACTEB    Usro     OOUPOSIXXOH    OP    BOBOHUH    JUIOE  —  CHEHIOAIi 
OHAHOBB  IN  SnaAB-MASIITO. 

In  order  that  the  sngar-boiler  may  onderstand  the  nature  of  this 
operation  and  the  character  of  the  problem  to  be  solved  in  defieoatioa, 
as  also  to  assist  those  who  may  desire  to  experiment  for  themselves  in 
an  effort  to  improve  the  present  method,  the  following  statement  as  to 
the  character  and  chemical  composition  of  the  juice  of  sorghum  is  given, 
as  also  an  account  of  certain  bf  the  chemical  changes  to  which  it  is  sob- 
ject  under  certain  conditions  which  naturally  would  exist  in  the  ordi- 
nary operations  of  sugar-making. 

SOBOHXJM  JUIOB. 

The  jniee  expressed  ftom  the  sorghum  at  or  near  maturity  is  a  liquid 
containing  quite  a  large  amount  of  BU^>eoded  matter,  giving  it  a  (»>Ior 
vaimng  ^m  green  to  a  deep  brown.  This  suspended  matt^  is  depos- 
ited to  a  greater  or  less  extent  on  standing,  and  consists  of  very  line 
stareh  granules,  colored  violet-blue  by  iodine,  and  easily  discolored  by 
tlie  acids  of  the  juice,  fiber,  anA  albnmen,  with  tlie  green  coloring  matter 
of  the  outer  portions  of  the  stalk,  and  sometimes  a  red  coloring  matter 
from  the  center  of  the  stalk. 

After  allo^ng  it  to  settle  a  few  minutes,  it  has  a  speciBc  gravity  "f 
from  1.06  to  1.09,  and  contains  in  solution,  in  addition,  the  substances  in 
suspeusion,  most  prominently  sucrose,  with  smaller  amounts  of  glucose, 
iiuonitic  acid,  Bolublo  albumen,  amide  bodies,  and  inorganic  salts.  It 
uiii  1)0  I'reed  from  albnmen,  organic  and  some  inorganic  acids,  by  means 
of  basic  acetate  of  lead,  and  this  method  of  defecation  is  in  use  in  most 
laboratories  in  the  analytical  determination  of  the  content  of  sugar  in 
the  cane.  The  filtrate,  after  the  addition  of  the  acetate  of  lead,  contains 
in  addition  to  the  sugars  nothing  which  reduces  Fehling's  copper  soln- 
tion  with  the  exception  possibly  of  a  very  email  amount  of  aoude  sub- 
staucea. 
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The  follovjng  exaniiiiation  of  a  juice  otdleeted  oa  Kovember  2, 1881, 
thoofrli  somewhat  late  in  the  season  and  frfter  a  slight  frost,  will  Uloa- 
trate  some  points  in  the  general  oompositaon ; 

WkiU  Ubtrtan  oanajmiM,  2To.  1679.  ' 

Feroant.ofJiiioe„... ~.»._ 65.00 

Specific  mvit? — ; I.OHS 

Total  aolida »...^... par  cant..  15.67 

Olucose do....    3.17 

SaoroM  by  titration .............................do....    9.79 

Sucrose  b; poUriiation ..............do....    0.15 

Solids  not  auKU do....    3.51 

CoDtaining — 

Albninen ....percent..     .13 

Amicto  bodies,  icelndiiig  unmonia  salts  ..... . ....  ...._.......,.. do....       .37 

Nitrate  of  potash do 01 

Inorganio  oah  ... .................... ................... do....     1.12 

Orguiio  acids  and  fiber do....     1.90 

The  inorganic  part  of  the  juice  consistB  of  solable  silica,  iron,  lime, 
magnesia,  pota^,  phosphates,  sulphates,  e^orides,  nitrates. 

All  attempts  to  detect  gum  or  any  carbo-hydrates  other  than  glaoose 
and  sucrose  in  the  Jnice,  Wore  it  has  changed  its  character  by  standing, 
hare  failed. 

After  the  jnico  has  been  left  to  iteelf^  with  or  withont  the  addition  of 
ferments,  it  undergoes  certain  changes. 

In  tbe  first  place,  it  deposits  a  wMte  substance  which,  ander  the  mi- 
croscope, shows  the  organized  structure  of  starch.  The  granules  are, 
however,  much  smaller  than  most  starches,  and  do  not  give  as  deep  a 
blue  color  with  iodine,  the  color  fading  out  in  a  short  time.  On  longer 
Htanding  there  collects  a  greenish  precipitate  on  the  surface  of  the 
starch,  containing  fiber,  albumen,and  coloring  matter.  The  supernatant 
lignor,  however,  never  becomes  entirely  clear. 

Soring  the  coarse  of  from  twenty-four  to  forty-eight  hours  in  warm 
weather  fermentation  sets  in,  even  with  no  addition  of  yeast.  The  pro- 
ducts are  not  strictly  those  of  the  vinous  fermentation,  neither  are  uiey 
entirely  like  the  lactic.  Much  laotio  acid  is,  however,  formed, together 
with  a  large  amount  of  mannite  and  a  smaller  amount  of  alcohol,  acetic 
acid,  glycerine,  and  succinic  acid.  The  same  thing  takes  place  even 
when  quite  large  gaantities  of  yeast  have  been  add^  to  the  joioe. 

If  the  juice  imiaediately  on  extraction  is  filtered  through  paper  and 
allowed  to  stand,  tbe  cellalosio  fermentation  sets  in,  and  over  night 
white  clots  of  celluloss,  or  a  similar  substance,  settle  out  on  the  walls 
of  the  containing  vesseL  What  the  prodncts  in  solution  are,  under 
these  circnm stances,  has  not  been  investigated.  If  the  expressed  juice 
is  immediately  mixed  with  numerous  slices  of  f^^sh  cane  and  left  to 
itself,  lactic  fermentation  is  probably  the  form  to  be  expected.  The 
same  form  of  fermentation  always  occurs  on  adding  slices  of  cane  to  a 
pure  sngar  solution.  If,  however,  to  the  jnice  sufficient  slices  of  cane 
are  added  to  fill  the  vessel  as  nearly  as  possible  with  them,  then  the 
mucous  fermentation  takes  place.  After  a  few  days  the  liquid  becomes 
sticky,  and  alcohol  precipitates  from  it  a  ropy  slime,  not  easily  sohibtu 
iu  water,  and  resembling  the  gum  found  in  many  sorghum  simps. 

THE  AOIDITT  OP  OOHIT  AITO  SOEOHUM  JtnCKS. 

Tbe  juices  of  four  varieties  of  sorghum  and  two  of  corn  have  been 
examined  at  various  intervals  daring  the  growth  of  tbo  canes  to  du- 
termine  their  acidity,  and  with  the  resalt  presented  iu  the  following 
tables. 

■^  ^^  ^  -      . .        ,  ,„„,Google 
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While  it  is  imposalble  to  drav  any  very  definite  general  oondaauuu, 
•Ting  to  the  great  irregolarity  in  t^e  amonnt  of  acid  present  in  jaioM 
expressed  from  canea  in  the  same  stage  of  development,  it  is  ^iparent 
that  in  sll.but  one  of  the  varieties  irhitsh  have  been  ezamined  there  if 
a  greater  amount  of  free  acid  in  the  joice  daring  the  later  stages  oe 
growth.  Two  of  the  sorghmns  show  besides  an  apparent  decrease  to 
about  the  eighth  or  ninth  stage,  followed  by  an  increase  later  on  in  the 
development  of  the  cajtes.  Beyond  these  conclusions  it  is  impossible 
toeo. 

The  determinations  were  made  In  the  following  manner: 

The  method  employed  for  the  volumetric  determination  of  the  acid 
present  in  Eorghnm  or  maize-stalk  jnice  was  as  follows: 

SO  c.  c.  of  the  juice,  usaatly  of  a  greenish  or  greenish-brown 
color,  was  titrated  witli  a  fiftieth  normal  solation  of  sodium  bydiate 

(^NaOH). 

The  acid  was  escalated  as  maJic  actd  =  (Hi  G,  H4  Os]. 

1  o.  c.  of  ^Hl!faO«,  .00131  niidio  acid.  \ 

As  the  most  practical  indicator  for  the  final  test  of  satoratioo  of  t!tR 
acid  jnice  l^  soda  solution,  a  dilute  eolation  of  extract  of  logwood  was 
used,  which,  when  added  to  the  juice  containing  a  slight  excess  of 
NaOH,  turned  to  a  bluish-purple  or  violet  color.  This  final  reaction 
was  made  in  small  porcelain  dishes,  Into  which  a  few  drops  orf  juice 
were  brought  and  some  drops  of  logwood  added  by  means  o£  a  glass 
rod.  Before  this  point  of  neatraJity  was  reached,  red  and  blue  litniua 
pajwr  was  employed. 

The  calculation  was  as  follows : 

Of  So.  622  sorghom  juice,  50  c.  e.  required — 

1.  14  c  c.  of  ^qWSoO  solution  for  saturation;  hence  100  0.  0.  of  jnice 
41x2=88.0. 

2.  88-  X. 00131  (malic  acid}=,  ^1792. 
01792  (malic  acid) 

■  LOGiU)  (speciflo  gravity  of  juice)' 
100  c.  c.  of  joice. 

80H0HUU  JUICE  ACIDITY. 
Earlt  Ahbkk,  Row  1. 
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SOBGHDK  JDIOE,  AOIDTTT— Oontintud. 
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coHN  jincE,  ACiDnr. 

EOTPTUS  BVOAA  COMt,  Pl^T  1. 
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DIFOBTANOB  OF  A  GOOD  MILL. 

It  is  most  desirable,  in  order  to  secure  tlie  best  results  possible,  tbat 
fn^eat  care  be  exercised  in  the  selection  of  a  mill,  since,  as  is  veil  knovn, 
Uiere  is,  even  witti  the  best  mill,  a  very  considerable  amonnt  of  sagar 
left  ih  the  bagasse.  According  to  the  testimony  of  an  experienced 
sugar  chemist  and  engineer,  it  is  probably  tme  that  neai'ly  if  not  one- 
hiilf  of  the  sugar  present  in  the  cane  of  Louisiana  is  left  in  the  bagasse, 
for  he  says: 


it  pwnei  tbrongb  thoordinwy  it — . 

opinionB  on  the  appareut  Arjoem  of  ordiiiHT  bagasae,  while  othera  urive  kt  theti 
coDclnaioDi  from  experiment*  which,  from  their  nature,  are  fUlacions.  The  f»II>cj 
lies  in  the  high  pereeutage  of  jaloe  oloimed  for  the  miDft.  It  is  probablj  qnite  oomct 
that  by  taUng  a  few  himdred,  or  even  a  few  thousand,  pounds  of  cane,  and  paninff 
them  oaMfblly  through  a  good  mill,  sach  high  peroentagea  may  be  seeored;  but  nitb 
theftrengemilligriudingln  the  ordinary  way,  i  hftre  leMon  to  bolioTe  that  tbs  po- 


c.Cooj^lc 


SEFOBT  OF  THE  CHEUXBT.  KIT 

oentaga  of  Jaioe  obtained,  on  tli«  whole  irelght  of  Um  oMie,  U  mon  freqaently  mder 
flit;  tfaan  over. 

The  above  eatimate  of  loss  is  undoubtedly  too  high,  bat  all  are  agreed 
tbat  there  is  a  very  igieat  loss  in  this  operation  of  expressing  the  jaioe. 

To  iUoBtrate  this  more  fully,  let  d8  take  the  average  resalts  of  the 
analyeea  made  in  1881  of  the  Borghums  daring  those  three  periods  Then 
the  best  rednlbs  in  sugar  were  fonnd. 

The  average  composition  of  the  jnices  at  this  time  vas  as  follows,  and 
it  most  be  remembered  that  these  canes  were  passeil  singly  through  a 
mill,  giving,  as  will  be  seen,  excellent  reenlts  in  juice: 

Juice enweased... ,',......... 5^57 

SucTOHefiiJnlce 16.18 

GlacoBeinjnioe 1. 1.83 

Bolide  in  Jnioe 3.91 

Bnt  21.08  per  cent,  t^  tbe  jaice,  the  amonnt  of  total  solids,  is  12.35, 
which,  subtracted  &om  the  percentage  of  jaice,  leaves  46.22  per  cent. 
as  the  amount  of  water  expressed  in  the  juice, 

Now,  the  amount  of  water  actually  present  in  the  cane  at  this  period 
is  probably  not  less  than  75  per  cent,,  -which  woold  leave  in  the  bagasse 
28i78  per  cent  of  the  weight  of  the  cane  as  water,  and  eince  the  bagasse 
coiistitntea  41.43  per  cent,  of  the  weight  of  the  cane,  there  would  still 
remain  in  the  bagasse  69.47  per  cent,  of  its  weight  of  water.  This  to 
the  ordinary  observer  would  appear  incredible,  since  the  bagasse  is  so 
generally  spoken  of  as  being  perfectly  dry  as  it  passes  from  the  miU. 

It  ie  obvfons  therefore  that,  since  even  a  good  mill  leaves  38.37  per 
cent  of  the  water  of  the  cane  in  the  bagasse,  there  also  remains  along 
with  this  water  a  large  amonnt  of  sngar,  and  that  this  amonnt,  if  not 
eqnal  to  that  estimated  above,  is  yet  samciently  great  to  demand  that 
only  aacb  mills  should  be  used  aci  will  secure  the  greatest  percentage  of 
juice. 

If  in  the  above  calonlation  the  amount  of  sugar  lost  is  in  proportion 
to  the  per  cent,  of  water  remaining  in  the  bagasse,  it  is  clear  that  46.22: 
28.76::  9.477: 6.901; «'.«.,  while  in  the  expressed  juice  there  is  an  amount 
of  sagar  equal  to  9.48  per  cent,  of  the  weight  of  the  cane,  there  ia  an 
amount  of  sugar  equal  to  5.90  per  cent  of  the  weight  of  the  cane  left  in 
the  bagasse,  equal  to  62.27  per  cent,  of  the  amount  actually  expressed 
in  the  juice,  and  equal  to  38.40  per  cent  of  the  total  amount  present  in 
the  caiic,  which,  as  will  be  seen,  is  equal  to  16.38  per  cent  of  Uie  weight 
of  the  stripped  ntalli. 

From  this  it  would  appear  that  the  general  estimate  as  to  the  pro- 
portion of  sugar  actually  recovered  in  a  marketable  condition  is  not 
far  ti-om  the  truth,  the  several  soorces  of  loss  being  given  as  follows: 

PVBOlt. 

Left  in  bA^ftMS 6 

liOet  in  HkiDimiDg  .......' .............. .  ..............................  S,G 

Loot  to  tnoIsBMs  ........ 3 

R»w  snger  obtained. ...........,.,,.,...•,.,..,,.,..........„..  6.B 

,   Totolineame IB. 

LOSa  OP  BUSAB  IK  THE  BAOASSB. 

In  a  previous  report  some  results  were  given,  which,  through  an 
oversight  in  the  caleulation,  were  erroneous,  and  these  resnlts  are 
again  r^ieated,  in  order  to  correct  the  error.  Two  varieties  of  sor- 
gbom  and  one  of  maize  stalks  were  selected  for  the  experiment    Oare- 
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tally  aelected  stripped  stalks  of  each  kind  were  taken,  and,  In  order  to 
obtain  an  average,  each  stalk  was  split  lengthwise  into  halves.  The  half 
of  each  kind  was  oarefoUy  weighed,  dried,  and  anfdysed ;  the  other  half 
of  each  variety  was  passed  throagh  tiie  mill,  and  the  bogBsse  weighed, 
dried,  and  also  analyzed.  Prom  the  resalts  given  helow,  it  will  be  wen 
that  io  each  case  the  percent,  of  wat«r  present  in  the  cane  was  1MB  than 
the  per  cent,  remaining  in  the  bagasse;  the  average  per  oeht  of  water 
in  the  three  varieties  of  cane  analysed  being  S0.2  per  cent,  while  the 
average  per  cent,  of  water  in  the  three  bagasses  is  86.9  pra'  cent.  This 
rather  sorpriaing  result  is  of  course  dae  to  the  fEwtt  that  the  expressed 
juice,  which  averaged  4S.24  per  cent,  of  the.weight  of  the  stripped  stalks, 
contained  a  larger  percentage  of  solid  matter  than  did  the  teeah  cane. 

It  will  be  observed  also  m  these  results  that  the  amonnt  of  aogat 
expressed  in  the  jaioe  was  greater  in  proportion  thui  would  be  dne  to 
the  amonnt  of  water  ezpressiBd,  for  wMle  not  more  than  half  the  water 
was  expressed,  it  appears  that  an  average  of  fonr-flfths  of  the  sngar  in 
the  cane  was  expressed  with  the  water.  From  the  published  tignlts 
of  Dumerona  other  experimentSf  it  would  appear  that  the  nroportiona] 
amount  of  sugar  whim  is  expressed  with  the  ordinaiy  mill  pressure  is 
not  a  constant  quantity,  but  depends  upon  the  amount  present,  since  the 
following  results  show  a  wide  variation  in  this  respect;  for,  while  the 
per  cent,  of  water  in  the  Honduras  and  Sugar  Com  were  nearly  the  same, 
as  also  the  percent-ofjuioe  expressed,  the  total  sngar  found  in  the  Hod- 
dnras  was  nearly  twice  the  amount  found  in  the  Sugar  Gom,  and  while 
only  1G.2  per  cent  was  lost  in  the  bagasse  from  the  Sngar  Com,  then 
was  23.8  per  cent,  lost  in  the  bagasse  m>m  Qie  Hondaras.  These  experi- 
ments are  of  so  ^«at  practical  importance  that  this  matter  siutnld  be 
more  thoroughly  investigated. 
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ACTION  OP  znm  upon  thb  oluooss  Aim  suoboss  ra  jmoss  dub- 

ma  BTAPOEATION. 

In  the  three  sets  of  experiments,  the  resolts  of  which  are  ^ven  belof , 
a  solution  of  the  strength  given  equal  in  volame  to  2,000  c.  c.  was  placed 
in  a  large  glass  flask  and  boiled  in  the  open  air  over  a  gas  stove  for 
several  hours. 

Samples  were  taken  at  first,  and  at  varying  intervals  daring  the  pro- 
cess of  boiling,  and  subjected  to  analysis,  ^ese  samples  were  alvaj's 
taken  just  after  the  evaporated  water  had  been  replaced.  The  amount 
evaporated  was  determioed  by  graduations  upon  the  side  of  the  fluk, 
but  on  account  of  the  width  of  the  colonm  of  liquid  it  was  difficult  al- 
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irays  to  bring  the  Bolntion  back  to  tlie  exact  volume  of  the  OTiginal,  and, 
doabtleafi,  some  of  the  irregnlaritieB  recorded  below  are  due  to  tMs 
naose. 

In  each  sample  taben  for  analysla  the  acidity  or  alkalinity^,  ^lacose 
and  sucrose  were  determined,  the  sugars  being  estimated  by  the  same 
methods  osed  in  the  analysis  of  joices. 

In  the  series  of  Experiments  So.  1,  no  color  appeared  nntil  sample 
JSo.  5  was  taken,  at  the  end  of  four  and  a  half  hours'  boiling;  the  solu- 
tion then  became  gradually  darker  until  sample  fTo,  8  was  taken,  which 
was  very  much  darker  than  sample  Ko.  7. 

Xo.  9  was  still  much  darker,  and  then  the  coloration  proceeded  grad- 
ually until  the  end,  sample  So.  XI  being  of  a  sbeny-wine  color. 

In  the  series  of  Experiments  So.  2,  there  was  a  gradual  darkening  of 
color  till  the  end,  sample  So.  24  in  this  series  resembling  a  dark 
whisky  in  color. 

In  the  series  So.  3,  sample  No.  1  was  colorless;  So.  2  was  dark-brown 
with  a  heavy  precipitate.  The  color  gradually  darkened  to  tiie  end. 
Sample  So.  12  was  a  very  dark-red  wme  color. 

EFFECT  OF  LIME  DUBUSQ  ETAPOEA.TJON  OF  JUICES. 
BxpimiMiBrr  No.  l.~lTo  Um»  aMid  to  tobMon. 
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EXPKRIMENT  No.   : 
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In  conskleriDg  the  resnlts  of  tbe  above  experiments,  it  will  be  ob- 
served that  in  the  eeriee  of  the  first  experiment,  wliere  no  lime  was 
lulded,  there  was  n  coDtinaons  iocreaae  in  tbe  amount  of  glncoso  and 
»  decrease  in  the  amount  of  ancrase  as  the  result  of  the  boiling,  but 
it  will  be  observed  that  after  an  interval  of  two  hours  the  actual  loss  in 
saci'ose  was  only  .1)9  gram,  while  tiie  increase  in  tlie  glucose  was  M 
gram ;  but,  as  is  well  known,  the  .09  gram  sucrose  would  furnish  by  ib 
iuversion  only  .0947  -f  gram  of  glucose,  which  is  much  less  than  the  gain 
shown.  It  is  probable  that  the  commercial  glncose  was  composed  of 
othercompoundslargely  intermediate  between  starch  and  glucose — com- 
pounds which  would  have  no  effect  npon  Fehling's  solution,  bnt  whicb 
by  boiling  were  readily  converted  into  glncose,  or  some  copper-rednc- 
ingcompound. 

The  general  result,  however,  is  manifest,  viz.,  the  rapid  and  oontinii- 
oos  inversion  of  the  sucrose  present,  antu  at  the  close  of  the  experi- 
ment sample  11  showed  no  sucrose  present,  and  an  increase  of  over  800 
l>er  cent,  in  the  amount  of  glucose. 

The  increase  in  the  acidi^  of  the  solution  is  noticeable,  amounting  to 
800  per  cent,  and  determined  by  the  amount  of  lime  required  to  nenkal- 
ize  the  eolation,  1,000  c.  &  requiring  at  the  beginning  only  .001  gntm, 
but  at  the  end  of  the  experiment  .032  gram.  It  will  be  observed  that 
this  increase  was  by  no  means  constat,  but  was  most  marked  afier 
about  eleven  hours'  boiling.  , 

lu  the  series  of  Experiments  TSo.  2,  where  a  small  amount  of  lime  vu 
added  to  tbe  solation,  it  will  be  observed  that  the  solution,  at  first  al- 
kaline, becomes,  after  about  nine  hours'  boiling,  slightly  acid,  and  this 
acidity  increases  steadily  to  the  end  of  the  experiment,  until  at  the  eD<I 
of  thiity-five  hours'  boiling  the  amount  of  lime  necessary  to  restore 
neutrality  was  twice  as  much  as  that  originally  added  to  the  solataon- 
It  will  also  be  observed  that  after  the  solation  had  become  distinctly 
acid  the  inversion  of  the  sugar  became  mnch  more  rapid. 

It  will  be  seen,  also,  that  during  the  earlier  periods  of  this  experiment 
the  amount  of  glucose  Increases  but  slightly,  altboDgh  there  is  a  grad- 
nal  decrease  of  sucrose.  This  is  doubtless  due  to  the  fact  that  the  actio" 
of  the  lime  is  mainly  exerted  in  the  destmction  of  glucose,  as  has  been 
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shown  in  previoos  reports  to  be  true  in  oar  experimeuts  in  sngor-mab- 
ing  from  florgkam  and  maize  juices. 

The  practical  point,  however,  to  be  observed  is,  that  bo  long  aa  the 
Bolation  remiiiiif^d  distinctly  alkaline  there  was  bnt  very  slight  loss  in 
sugar  and  slight  increase  in  glncoae,  two  desirable  conditions  in  the 
economical  production  of  sugar  from  sorghum.  And  it  is  also  to  be 
remarked  that,  so  aoon  as  this  alkalinity  was  destroyed  through  the 
formation  of  acid  products  daring  the  boiling,  the  inversion  of  sugar 
became  rapid,  and  the  accnmalation  of  glnoose  becomes  very  marked. 
These  resolts  are  obvioosly  most  nndesirable  in  sugar-making.  The 
conclusion  thus  far  would  be  that  the  solation  should  be,  during  boiling, 
kept  slightly  alkaline. 

In  the  series  of  Experiments  "So.  3,  where  a  larger  quantity  of  lime 
was  added  to  the  solution,  the  effect  at  the  outset  was  to  remove  (torn 
the  solution  as  a  precipitate  about  half  of  the  sugar,  and  the  remainder 
daring  eighteen  hours  of  boiling  was  found  to  be  unchanged  in  amount; 
on  tlie  other  hand,  the  action  of  this  excess  of  lime  npon  the  glacose 
was  very  marked,  effecting  practically  its  destruction  within  two  hours, 
and  producing  from  the  glucose  other  compoundii  of  high  color,  which 
dissolved  in  the  liquid  and  gave  it  a  deep  wine-red  color. 

It  would  appear  &om  this  last  series  of  experiments  that  an  excess  of 
lime  has  no  action  upon  cane  sugar,  aa  has  already  been  established, 
and  that  its  effect  is  to  diminish  rapidly  the  glucose  present,  and  darken 
the  solution. 

The  above  experiments  corroborate  the  results  of  onr  practical  work- ' 
ing  with  large  quantities  of  juice,  and  explain  fully  the  loss  of  glneoae- 
ehown  to  be  present  in  the  fresh  jaices,.bat  which  was  found  in  com- 
paratively small  qaandtyin  the  siraps  maonfoctared  from  these  joires 
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APPENDIX. 


In  tbe  foUowing  appendix  there  will  be  foand  the  rtiporta  of  tiie  enj^- 
neo?,  Mr.  Harvef ;  of  the  sugar-boiler,  Mr.  LTDch ;  »nd  of  Mr.  ParBons, 
my  aBSiatant,  to  whom  was  intrnsted  tbe  collection  of  data  daring  the 
vork  with  the  large  sngar-mill. 

The  iaibrmation  embodied  in  all  of  them  will  faUj  corroborate  all 
vhich  has  been  already  said  as  tn  the  reasons  for  &ilnre,  as  also  gire 
good  reason  to  anticipate  success  in  the  fatnre. 

There  is  also  appended  a  bibliography  of  aorghnm,  arraoged  ohrono- 
logioaUy,  and  a  general  index  for  the  sevenJ  reports  upon  sorgham 
and  maize,  to  be  foond  in  the  Annnal  Reports  of  tJus  Depaitmuit  Sst 
1878, 1879, 1880,  and  the  present  volnme. 

Dt,  Fkter  Colukr,  Ct««t{at; 

Sis  :  I  hvtt  the  honor  to  sabmit  the  following  brief  stfttement,  embodTing  In  ocm- 
denaad  fbrm  u  report  of  m7  obserratloni  is  conneation  with  tbe  muinfBctQreoreinip 
Mid  Btigar  from  sorgbmn  while  engineer  In  charge  of  the  macbinei^  used  for  thii 
pnrpoee  at  the  Deputment  of  Agrlcnltore. 

Work  WM  commenoed  on  tbe  26th  of  April  with  one  of  Colwell'a  thtee^oll  hori- 
zontal nulla,  having  a  general  oapaclty  on  ordinary  hard  atolka  of  two  and  a  half  tou 
.  perhonr- 

The  mill  worked  well ;  the  bagaeaa  wm  good  and  dry ;  tbe  open  eraporalorB  and 
the ▼acniuu'pan  ever;r  way  aaUsfoetorjr.  UsedBlake'aTaoQnin-panip,  whieh,  aftcra 
new  aet  of  fringe  had  been  added,  alao  worked  aatUfaotorily.  The  engine  waa  eon- 
neot«d  with  tiie  oentrifDgal  with  an  eight-berse  jpower,  and  worked  naumally  welL 
AH  the  maohlnery,  inflMt,  was  In  nnmber  one  order,  giving  no  ttotfble  whatever  dm-- 
Idk  the  entire  eeaeon.  Did  not  hare  to  atop  one  bonr  from  tbe  time  work  oommeDced 
tin  tbe  work  olesed  on  acoonnt  of  tbe  macbinery. 

Tbe  qnality  of  tbe  atalks  delivered  to  the  department  waa,  in  lay  opinion,  poor,  eri- 
dentlv  not  being  ripe  enoagh.  A  great  deal  of  mat  waa  uotloed  in  the  eaue,  owing 
pmbaDly  to  tbe  drougbt.   , 

Tbe  general  mauagepient  of  tbe  Juioea  waa  in  cbarge  of  Mr.  Lynoh,  a  practical 
angar-maker  from  Baltimore,  while  tbe  defecation  waa  In  oharge  of  Ur.  Dtivall,  an 
experienced  defecator. 

The  eimp,  before  tbe  angar  waa  Heparated,  waa  very  light  and  of  excellent  qnaHty, 
and  meaaured  nearly  3,000  Kallona.  One  hundred  and  aixty-flve  ponnda  of  neai^  white 
aosar  waa  obtained  from  the  eirapH  made  thla  year.  A  email  amonntof  aaeoondoryi- 
taliization  of  tbe  Birup,  pQrf;od  f!rbm  thia  aacar.  waa  also  noticed. 

Tbe  gnmmineea,  which  pave  BO  mnohtrooljle  last  year,  ocoaaioned  partly  by  the  wij 
tbe  vacnam- pail  wae  handed  and  partly  in  the  centrifnK^l.caaeednotranblethiayeac, 
ebovriug  tbat  with  proper  treatment  and  proper  bandBng  of  the  vacnnm-pan,  and  • 
proper  centrifugal,  til  iBjjiiin,  BO-oalled.willnotbeanyBeriouBinconvenienoetotheinga'' 

The  aimps  made  thiH  year  were  all  very  fair  with  one  exception,  no  disagreeablo 
aorgbnm  t^t«,  ao-calted,  being  generally  noticeable.  No  difllcotty  waa  fonnd  in  Bail- 
ing thia  airnp  to  wboleeale  deSers  at  33  cents  per  gallon. 

Number  of  ponnd^  of  cane  cmabcd .........—.......  156.  U4 

Number  of  gallons  of  jalce  obtained S6,TM 

Namber  of  pounda  of  eimp  obtained . .... ..........................    34,981 

Number  of  gallona  of  sirnp  obtained..... 2,9" 

Number  of  poauda  of  angar  obtained 166 

It  waa  necessary  to  employ  aaventeen  men  in  worEing  thia  angariniU, laboien  b*i« 
paidtl.50periliemsktmmecetl.7S  per  diem,  Bndniil1-feedera|S.35peraiein.  Ooeaiid 
one-balftonaofaoft  Cumberland  coal,  2,240  poundn  to  the  ton,  were  used  on  an  avenge 
nmlhunGo'olocka.  m,  till  lOp.  m.,  coating|3.50pertondeUvei«dBt  the departnott. 

Amount  paid  for  labor  and  running  mill.... ....,.„....,....,..  {1,30  H 

Amount  paid  for  ooal  and  wood............ ...... ...................        BS  *8 

Total I,fl67» 

T«7  nepeotfiiUy, 

JOHN  fi.  HABYET,  CM^AftaW* 
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Ur.  Peter  Ljnck,  who  haA  the  geoeral  management  of  the  torgLam  bnslneaB,  mpei- 
iDtending  ite  mauDfacture  into  Juice,  airap,  and  engar,  uja  that  he  bus  had  flftoen 
years'  eiperieoce  aa  a  sngai^boUer  with  Coban  molaAgce,  cane  sagar,  grape  sugar,  &.O. 
That  of  the  206^  kbUous  of  light  simp  obUined  October  5  aad  6,  1861,  there  wera 
from  175  ta  200  poiindB  of  BQgar  obtained — nearly  one  paimtl  pflr  gallon.  It  waa  good 
Bugaf,  worth  9  to  9  centa  a  poond  wholBsale.  'Would  polarize  between  9S  aad  98.  < 
No  special  meaiu  were  lued  to  obtain  thisreenlt.  It  was  boiled  to  aproof  that  would 
itTanalate.  The  jTiice  ftom  which  tbia  was  made  contained  on  an  average  from  2.B  to 
Siper  cent,  of  glucoee  and  from  11  to  13i  per  cent,  of  cafle  sugar. 

The  mill  wor&ed  eioellentlj,  aod  ever;  particle  of  jaioe  ttosaible  was  extracted. 
Had  thia  sameqnality  preTuled  with  all  theBeason'HJoioe,  tae  aame  average  qaality 
of  sngar  wonld  probably  have  been  obt^ned  every  day. 

The  only  canea  really  worth  anything  were  tho«e  worked  that  day.  On  other  daya 
the  proportion  of  glncoee  was  greater,  owing  to  bad  cane.  Do  not  think  the  quality 
of  rirnp  made  this  year  as  fair  an  average  aa  might  be  expected  with  fair  loll,  fair 
olimAte,  &c.    Qood  soil  ought  to  raise  from  16  to  18  tons  of  atripped  stalk. 

Foe  the  results  of  the  season's  work  no  blame  can  be  attaobeo  to  the'  machinery  or 
ftnything  else.  The  only  cause  for  fulore  to  make  sugar  was  that  the  cane  was  not 
auSlaleutly  ripe. 

BTl.TU(BirT  or  THB  TAMUXH,  I»  3,  OtH-TCK. 

On  Tuesday,  Hay  Id  I  b^an  planting  tho  aorghum,  using  "Link's  Hybrid"  and 
"Early  Amber"  seed.  I  planted  abont  thirty  acrce  of  each  varietv,  but  very  little  of 
it  sprout«d,  owing  to  the  cold,  damp  weather  that  immediately  followed  the  sowing. 
On  tba  27th  I  commenced  replanting  the  same  vsrietiee,  and  thislot  of  seed  waanearly 
all  destroyed  by  worms.  On  June  7  I  commenced  replanting  the  thh-d  time,  and  flu- 
iahed  the  work  June  18.  This  third  lot  of  seed  was  rolled  in  ooal-tar  in  order  to  drive 
away  the  worms.  It  spronted  quickly,  bat  on  July  16  the  cane  did  not  average  one 
foot  in  height.    I  began  cutting  the  cane  September  19. 

WASHUiaTOM,  D.  C,  Novmtier  S,  1881. 
Ptof.  Fktkr  Countt, 

CXemUt,  Deparimmt  nf  Agrioidtiirt  i 
Sih;  Herewith  I  pivBent  a  report  of  the  work  done  at  the  sugar-mill  between  Sep- 
tamber  Zl  and  0(itober28,  1881. 

MaMntrg. — The  Aiaohinery  was  in  charge  of  Hi.  John  Harvey,  eneineer  of  thia 
department.  His  report  is  appended,  and  states  that  evetythlng  atiout  the  machinery 
was  satiBfactory.  the  only  drawback  being  an  occasional  lack  of  water  in  thecouden- 
■er  oouneoted  with  the  vacuum-pan  ;  this  lack  of  water  prevented  aa  rapid  evapora- 

e  seem  not  to  ba^ 

peratnre  of  the  v  _ 

treatment  of  the  sorghnm  Juices  was  inoharge 
Mr.  Lynch  is  a  angBr-boiler  of  fifteen  years' 
praotioal  experience  in  the  working  of  Cnban  molaaseB  for  sugar ;  he  has  also  had  two 
jtan/  ezpenence  in  working  sorghum  juices  at  Crystal  Xiake,  Illinois.  Mr.  Lynch's 
management  was  snch,  in  my  opinion,  as  to  afford  the  best  results  obtainable  &om  the 
Juices  furnished.    A  synopsis  ol  his  report  is  appended. 

JtwlyiM  and  ealcuIaUoni.— The  nnderaigned  has  kept  a  careful  account  of  the  amounts 
of  cane  and  Jnicea  worked,  and  of  the  products  obtained  in  form  of  molasses  and  sugar; 
daring  one  week's  absence  this  part  of  the  work  was  in  choige  of  Mr.  C.  Wellington 
of  this  division.  The  analyses  liere  represented  were  made  by  laboratory  ossisMnts 
who  have  had  soeh  an  amount  of  experience  daring  the  past  two  years  as  to  entitle 
the  results  obtained  to  the  ftillest  oonfldenoe. 

-       -  -    —  -    -         ^  (^  . 

Annual  JihepuEir  ui  iiuB  j./«|jari>iuDiiL,  xddu,  p.  4S. 

PoUtrUeopt  ie»tt. — Each  J  nice  and  each  simp  was  polarized  in  order  to  have  a  check 
OB  tJie  analyses  made  by  the  other  method.  It  appears  that  when  a  Jnice  or  a  sirup  is 
"  noimal,''  that  is,  when  it  contains  a  mnch  smaller  amount  of  nncrystallizabie  su^ar 
(glDOOse)  than  of  crystalliEable  sugar  (suorose),  the  results  are  fairly  comparable  with 
those  obtained  by  analysis,  being  usually  a  little  lower ;  but  when  Juices  or  sirups 
an  "abnormal,"  that  is,  contain  more  glucose  than  sucrose,  the  rssalts  obtained  by 
the  polariiscope  are  no  longer  trustworthy. 

QiMiIlly  of  jmcet. — Except  on  the  afternoon  of  October  4  aod  the  morning  of  Octo- 
ber 6,  the  amounts  of  glacose  and  soUils  not  sugar  in  the  Juices  were  either  in  excess 
of  the  amoants  of  sncrose,  or  so  nearly  eqoal  thereto,  aa  to  aS'ord  bo  reasonable  ground 
for  the  belief  that  any  considerable  erystallization  could  l>e  expected.  It  is  generally 
OMiMdsd  b^  ^taoticu  mgar-makers  that  when  the  amount  of  iabstonoee  not  iSTital- 
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llzable  angar  an  eqaal  to  or  ezoend  the  uooniit  of  eiTBtalliiftbltt  mgac  in  an;  'inp, 
little  or  no  cryatalluatioD  nan  take  place;  oertkinlrnot  cDODsh  to  pa;  &t  aeparatjotf 
the  crystals.  And,  farther,  it  is  known  to  lis  a  fact  that  tAe  greater  the  sxocn  oi 
crjatsUizable  sagar  above  the  glacoee  and  other  solids  in  the  s^p,  the  greater  will 
be  the  amonnt  of  ciystola  n'hich  can  be  recovemd  from  the  sintp. 

Qiiatily  of  firuof. — The  simpg  obtained  were  snch  a«  would  be  expected  &om  tlie 

composition  of  the  Jnices  worked.    Those  mnile  on  October  5  and  G,  from  thejQicee 

'   eztraoted  Oetobei  4  and  5,  were  a  vet?  light  color,  pleasant  taste,  and  have  already 

furnished  200  ponnds  of  very  bigh-Krade  raw  BOgor ;  tboy  are  now  again  BryHtaJlii ing 

and  will  fnmish  a  considerable  additional  amonnt  of  crystals. 

It  is  probable  that  the  siraps  made  on  October  19  may  fnrnish  some  crystallisable 
mgar,  as  ma;  also  several  other  samples  made  on  the  8th,  11th,  and  ITtb  of  October. 
The  latter  oan  hardly  fnmish  enoogk  to  pa;  for  the  espense  of  separation  bom  tbs 
molasseo. 

The  tnmps  from  which  no  cr;sta1lizBition  may  be  Bjpeot»d  were  in  nearly  «Tei;cas« 
of  mediom  color,  good  body,  and  were  remarkably  free  from  the  raw,  anpleaaant  taste 
so  fregnenCif  noticed  io  sorgbum  simps  wliich  hare  not  been  properly  mode.  Mr. 
Lynch,  who  i«  a  practical  jod^e,  afBrmB  that  tbey  are  worth  on  an  average  fnlt;  tes 
cents  more  per  gallon  than  Cuban  mnlassos,  and  that  tbey  are  well  adapted  for  nae, 
without  reffning,  for  domestic  ami  bakers'  cooking.  A.n  oScr.of  33  cents  per  gallon  for 
the  whole  lot  but  already  been  made. 

Tables  A,  B,  and  C,  presented  on  page  5(W,  need  no  explanation.  The;  represent, 
it  is  belieTed,  M  the  more  important  prsotieal  reaolta  attained,  so  f^  as  each  resntli 
can  be  expreseed  in  tlgnrpB. 

In  conclusion,  I  would  state  that  this  aeiaon's  experience  in  the  engar-mUl  bas  d«- 
Teloped  the  following  facts: 

let.  The  canes  used  were,  wjtb  one  exception,  too  Immature. 

2d.  The  Inicee  were,  ooDBeqnently,  not  of  ancu  composition  as  to  give  any  promise 
that  tbe  simp  mnde  from  them  conld  famish  any  considerable  amount  of  crystali. 
(See  this  report.  Table  B,  page  50G. ) 

3d.  Tbe  sirups  vere,  consequently,  of  such  composition  bs  could  not  be  expected 
(except  with  two  or  three  exceptions)  to  ftimish  crystsJs  in  any  paying  qntwtitiea. 
(Table  C   page  50a.) 

4th.  Those  simps  which  would  not  crystallize  as  well  as  those  which  wonld  wen  of 
good  color,  body,  and  taste,  and  well  adapted  for  cooking  pnrposes.  The;  found 
ready  sale  at  33  ceuia  per  gallon  for  the  whole  lot. 

5th.  The  reason  usaigiied  for  the  poor  quality  of  the  canes,  and,  oonnequently,  tbe 
b>w  percentages  of  crystali  iTiab I e  sngar  In  the  sirups,  is  that  the  sorghum  send  wen 
thrice  plantrd,  in  ooiisequeuce  of  cold  weather  and  the  ravages  of  cut-womia.  Theso 
circnmslaiices  prevented  the  cane  from  being  snffloiently  matore  when  the  time  for 
working  came. 

Veiy  reapeetfully, 

HENBT  B.  PABSONS,  AulitmL 
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ADDITIOIfAL  WORK  OF  THE  DIVISION. 

In  addition  to  these  iDveBtigatioss  of  eorglinm  and  miuze,  the  chief 
-n-ork  of  this  division  has  been  as  follows: 

1.  Ezamiiiation  of  the  Tarions  metboda  for  the  an^ysis  of  phosphoric 
acid  in  fertilizers. 

2.  Examination  of  commercial  glucose  and  grape  sagar, 

3.  Aualysea  of  sea-weeds. 

4.  Analyses  of  soils  and  peats. 

5.  Proximate  analyses  of  "poison  sage"  and  of  seeds  of  "Spanish 
buckeye." 

6.  Proximate  amUyses  of  grasses,  feed-stntb,  fodder,  and  vegetables. 

7.  Examinations  of  32  samples  of  wheat 

8.  Analyses  of  maize  and  sorghum  as  fodder  plants. 

9.  Analyses  of  ensilage. 

Besidei)  the  above,  there  bavc  been  made  a  large  unmber  of  noalyses 
of  mineral  and  potable  waters;  of  samples  of  fwtiliziDg  materials,  as 
marls  and  fertilizers ;  of  soils  and  kaolins,  and  assays  of  numeroas  ores  of 
gold,  silver,  lead,  nickel,  copper,  and  iron,  and  of  coal;  as  also  of  varions 
ininenils  submitted  to  this  division  for  examination. 

In  addition  to  the  above  work  of  this  division,  the  amoimt  of  corres- 
pondence has  steadily  increased,  and  to  such  an  extent  as  to  require 
nearly  the  entire  time  of  one  person  to  attend  to  the  same,  conoeroiDg 
matters  which,  though  requiring  no  anaiytioal  work,  ore  yet  legitimate 
eabjects  of  inquiry  from  the  agricultural  community. 

Itappears  most  desirable  that  for  snch  purpose  provision  be  made  by  the 
appointment  of  a  clerk  to  whom  such  correspondence  could  be  deputed. 

Tbe  demand  for  better  laboratory  facilities  for  the  proper  performance 
of  the  increasing  work  devolving  upon  this  division  of  the  department 
becomes  more  imperative,  as  also  for  an  increased  force  of  aasistants. 


In  accordance  with  the  request  of  the  committee  appointed  at  the 
Cincinnati  meeting  of  agricultural  chemists,  the  examination  of  the 
action  of  oxalate  of  ammonia  on  various  commercial  fertilizers,  accord- 
ing to  the  schehule  supplied  by  them,  has  been  carried  oat  with  the  re- 
fiiuts  given  in  the  accompauyiug  table. 
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The  conclaaion  irom  these  results  is  that  tlie  amoQnt  of  pfaospboric 
acid  dissolved,  or  of  so-called  "reverted"  pho»plioric  acid  present,  is 
dependent  entirely  on  conditions,  varying  in  all  caaea  according  to  the 
dilution  of  the  reagent,  temperature  of  treatment,  and  time  dnrlog 
which  the  action  of  the  solvent  is  continued.  It  will  be  necessary,  if 
this  reagent  is  employed,  to  decide  the  exact  conditions  under  vhich 
the  determination  is  to  be  mode,  and  it  is  evident  that  in  no  case  wonld 
tbe  separation  of  dicalcio  from  tricalcic  phosphate  be  an  exact  chemical 
one,  as  some  tricalcic  phosphate  is  probably  dissolved  under  any  cir- 
cumstances. In  addition  to  these  results,  others  were  obtained  witli 
the  same  superphosphates  and  several  native  phosphates  and  speci- 
mens of  ground  bone. 

The  reagents  which  were  employed  were — 

1.  The  ordinary  citrate  of  ammonium  solution,  neatral,  specific  gravity 
1.09. 

2.  A  solution  of  the  acid  citrate  of  ammoniam  of  speci&c  gravity  1.09. 

3.  A  solution  of  the  citrate  of  ammonium  of  the  above  speci&c  gravity, 
made  strongly  alkaline  with  ammonia. 

4.  A  solution  of  neutral  citrate  of  ammoniam,  prepared  by  neutraliz- 
ing the  acid  citrate  with  carbonate  of  ammonium,  according  to  the 
method  of  HeneielBC  and  Feuerlein. 

5.  A  solution  of  oxalate  of  uumonia,  containing  five  gruns  of  the 
salt  to  the  liter. 

6.  A  solution  of  oxalate  of  ammonia,  containing  five  grams  to  the 
liter,  made  strongly  alkaline  with  ammonia. 

Attempts  to  employ  acids  in  a  diluted  form  were  failures,  as  is 
shown  by  one  or  two  experiments  with  citric  acid,  From  the  deter- 
minations given  in  the  accompanying  tables  it  is  plain  that  the  action 
of  these  reagents  is  different,  but  that  the  amount  dissolved  is  still  tar 
all  of  tbem  a  function  of  the  time,  temperature,  and  concentration,  as 
-was  found  to  be  the  case  with  oxalate  £rom  our  results  in  the  first  series 
of  experiments.  All  the  reagents,  too,  have  a  decided  solvent  action 
on  tricalio  phosphate  found  in  most  of  those  native  phosphates,  guanos, 
and  bones  which  were  employed.  Only  the  very  hardest  sorte  of  min- 
eral phospfaateSj  like  apatite,  resist  the  action  of  even  the  mildest  sol- 
vents. The  action  of  acid,  neutral  and  alkaline  citrate,  presents  some 
unexpected  results.  While  if  has  been  shown  that  in  the  case  of  ordinary 
bone  superphosphates  the  acid  citrate  dissolves  more  than  the  neutral, 
and  the  neutral  more  than  the  alkaline,  the  contrary  takes  place  with 
fermginoas  phosphates  like  the  navassa,  and  the  most  phosphoric  acid 
is  dissolved  by  the  alkaline  cibvte.  This  shows  the  necessity  for  adapt- 
ing our  methods  to  difTerent  kinds  of  fertilizers,  and  that  one  method 
is  not  saitable  to  all. 

The  results  bring  out  many  more  points  which  are  evident  after  a 
carefal  examination,  and  among  them  the  fact  that  the  amount  of  ferric 
phosphate  which  is  dissolved  in  the  uavassa  phosphate  is  never  defi- 
nite, but  varies,  as  has  been  shown  to  be  the  case  with  the  total 
amount  dissolved,  according  to  the  conditions  of  treatment.  From 
this  it  becomes  apparent  how  very  difScult  any  accurate  analysis  of  a 
nnvassa  phosphate  is,  for  we  are  dealing  with  a  far  more  complicated 
mixture  than  is  found  in  an  ordinary  acid  bone  phosphate.  As  yet  no 
method  has  l>6en  proposed  which  can  fhruish  anything  more  than  the 
merest  empyrical  results  in  the  case  of  anything  but  pure  bone  pbos- 
pliate  and  similar  material  free  f^om  iron. 

Neutral  salts  of  citric  and  oxalic  acid  appear  to  funiiah  the  best  sol- 
vents, or  those  to  be  most  deitended  ou.    A  proper  modiScatiou  of  the 
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oxalate  method,  bon-ever,  witb  the  uudcnttauding  that  the  strength  of 
solution  niiist  be  vaiied  for  such  phos[)hate9  aa  the  navasso,  or  perhaps 
the  time  of  digestion  increased,  which  amounts  practically  to  the  same 
thing,  seems  from  the  greater  certainty  of  ]»rocunDg  the  neutral  oxalate 
in  definite  condition,  from  the  greater  ease  of  filtration,  and  more  con- 
venient temperature  of  worliing,  to  be  the  best  method  for  oiiiveraal 
adoption  nntll  something  better  can  bo  suggested  which  shall  orer- 
oonie  the  many  sources  of  error  which  are  present  in  all  the  methods 
of  working  which  have  been  used  up  to  the  present  time. 

A  few  of  the  detenninations  given  in  the  column  huided  "  Diasohwl 
phosphoric  acid"  were  mode  by  precipitating  directly  acconliuj;  to  the 
method  of  Petermann.  Under  proper  regulations  of  comlition  this 
seems  to  furaiali  accurate  results,  but  there  is  such  a  liability  to  pre- 
cipitation of  lime  and  magnesia  that  it  is  hardly  to  be  depended  on  in 
comparison  with  the  accuracy  of  the  molybdale  inethoil. 

At  the  present  time  the  agricultural  or  crop-proiluciiig  value  Of  this 
reverted  phouphorio  acid,  so  called,  as  compared  witli  the  soluble  phoH- 
phoric  acid  of  a  superphosphate,  or  of  the  tricalcic  phosphate  as  found 
in  bone  meal,  still  remains  a  matter  of  grave  doubt,  even  in  the  minds 
of  the  beat  informed,  aud  a  series  of  experiments  in  the  field  which 
should  throw  light  upon  this  important  question  would  appear  most 
desirable.  Certain  experiments  already  reported  appear  to  show  that, 
apon  certain  soils  at  least,  this  reverted  phosphoric  acid  is  more  valuable 
in  increasing  the  crop  than  the  soluble. 
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"aZ.UOOSB"   BUaAB. 

From  com-8taicIi  there  is  prodaced  In  this  oouitry  two  satMtuioes 
called  glacoBe  and  grape  sngar,  Thictt  are  sold  in  la^e  qoantities,     I 
botli  for  manu&ctaring  pnrposea  and  for  pflvate  oonanmption.     "Ola-     I 
coee,''80-called,  is  a  very  thick  transparent  simp,  vhile"  grape  angar"  is     i 
a  white  sabatance,  resembling  tallow  or  spermaceti  in  (\ppearaoo6,  in 
its  cmde  condition.    They  both  have  a  sweet  taste,  easily  diatiiigiiiBh- 
able  from  cane  sugar.    The  question  has  arisen  whether  these  sab- 
stances  are  injurlona  to  health,  and  it  has  been  aifBrmed  that  it  is  not 
always  possible  to  remove  completely  the  acid  nsed  in  its  manufactoie. 
If  the  acid  were  not  complet«ly  removed,  as  it  very  easily  may  be,  the 
production  of  a  white  article  would  be  impossible.    The  appearanoe  of    | 
the  sugars  will  always  vOuch  for  their  parity  in  this  respect.     As  to 
what  other  substances  injarioas  to  healtli  are  presoit,  one  must  jndge 
from  tbe  following  analyses : 
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Disregarding  the  water  and  ash,  the  latter  being  too  small  in  amoniit 
to  be  of  any  injury,  there  remains  in  the  simp  and  sugar  dextrose  and 
an  onfermentable  aabstanoe.  Pnre  dextrose,  or  glucose,  as  it  is  also 
called,  is  produced  by  the  action  of  acids  upon  starch.  If,  however, 
the  action  of  the  acid  is  stopped  before  the  complete  conversion  of  the 
starch  to  glucose,  there  will  be  found  intermediate  prodaotR,  soch  as 
the  nnfermentable  substance  mentioned  above.  Dextrose  itself  is 
readily  converted  by  ferments  into  alcohol,  bnt  the  anfermentable 
snbstance  is  not,  and,  where  these  artiflcial  sugars  are  nsed  in  brew- 
ing, this  substance  will  renuun  in  the  beer  as  sach. 

It  will  be  noticed  that  the  sirup  contains  twice  as  mnoh  onferment- 
able substance  as  the  solid  sugaf. 

Aside  &om  their  nse  by  brewers,  there  seems  to  be  no  reason  why, 
where  no  deceit  is  practiced  in  tfteir  sale,  both  glucose  sirup  and  grape 
sugar  should  not  be  perfectly  healthy  articles  of  diet  when  taken  in 
mtxleration.  It  is  only  when  deceit  is  intended  and  more  expensive 
articles,  like  cane  sngar,  are  adulterated,  that  the  sale  or  use  of  these 
new  products  can  be  reprobated.  A  more  complete  examination  of  the 
composition  and  properties  of  this  nnfermentable  portion  of  these  sagare 
may  be  found  in  Fresenins  Zeitachrift  fUr  analytisclie  Chemie,  1876, 
p.  1S8,  in  an  article  by  C.  Nenbauer  on  the  addition  of  grape  sngar  to 
wine. 

SBA-WK2DB. 

The  immense  amount  of  rock  weed  and  kelp  which  can  be  gathered 
along  our  coast  make  any  means  of  utilizing  it  very  mndi  to  be  desired 
At  present  along  the  !^Tew  England  coast  the  farmers  And  it  of  great 
value  as  a  fertilizer  when  applied  to  com  and  other  crops,  owing  to  its 
content  of  nitrogen,  potash,  and  soda.  The  following  analyses  of  th« 
ash  show  the  reUtive  proportions  of  these  valuable  mateiUus  in  one  of 
the  commoner  varieties: 
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He  Book  Weed  (AscophsUum  nodogum). 

TIw  klr-dry  veed  ooat^na: 

W»tar 15.66 

A«h 16.28 

The  latter  eouBtating  of— 

Inioluble ....^..•... 1.67 

Iron  oxide,  FeiO) 66 

Hangkiiic  oxidck  Un^t .60 

CalcriunoxiiKCaO lO.fiS 

MaeneelK,  HgO &89 

PotMb,K«0 U.36 

Bod»,Hft,0 83.80 

Phcwpboria  Mid,  PtOi 1.63 

Bulphnrio  wsid  80, S9.18 

Cmorine,  bromiDe,  andiodlne,  C1.Bi.ImCI S.4t 

100.00 
The  remaintng  varietJes,  which  are  eommoB  north  of  New  York,  con- 
tain in  the  aii-i^  weed : 
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VuO. 

PA- 

K^ 

1.0.11 
7..WT 
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4.7« 
4.  Ml 
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S-BSD 

.120 

i!on 

.384 
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.M 

The  Itelpa  contain  the  most  nitrogen,  aod  at  the  same  time  more  of 
the  ralaable  aeh  ingredients  than  the  roclc  weeds,  and  are  by  far  the 
most  valuable  as  fertilizers.  A  ton  of  ribbon  kelp  in  an  air-dry  state 
would  be  worth  to  the  farmer,  accordiug  to  the  averaf^e  prices  for  phos- 
phoric acid,  potash,  and  nitrogeD,  about  $11;  wbicli  shows  that  in  local- 
ities where  it  can  be  collected  in  amount  it  will  pay  for  hauling. 

The  valne  of  many  sea-wcods  as  nutrients  has  been  known  fur  a  lone 
time  in  China  and  the  East,  and  in  our  own  country  large  amounts  of 
chondnis  are  collected  every  year,  which  is  sold  ujicler  the  name  of  Irish 
moss,  and  used  for  the  mauiilacture  of  jellies  auil'similur  articles,  where 
its  gelatinizing  properties  can  be  made  advautagcoiia.  lu  the  British 
Isles,  along  some  portions  of  the  coast,  tiie  eea-wued  has  been  collected 
for  many  years  and  ased  as  a  fodder.  •  The  possibility  of  tlie  apjdlca- 
tiou  in  this  direction  of  the  weeds  of  our  coast  de|)ends  merely  upon 
their  nutritive  properties  and  the  removal  of  a  certain  nink  taste  wliich 
the  fresh  weed  always  carries  with  it.  That  the  nutrients  contained  in 
our  common  rock  weeds  are  abundant  and  valuable  upj^eara  in  aji  anal- 
ysis of  a  mixture  of  He  and  She  Bock  Weed. 

Pkoximate  Analysis  of  Fhods  Vesiculosus  and  AscornYLLUM 
,     NoDOSUU,  Mixed. 

AIB-DBY  fiUDSTAMGII. 


Oil.. 


7.36 


Greeu  color  (tballochlor) 

Brown  wax l.lli 

Alcohol  extract,  SO  per  cent. 

BrowD  loutbury  reain 7.S9 

MsDUJte  (and  orguaiu  acids) ll.M 

Water  extract; 

Sea-weed  luacUage 14.80 

35  AO  .v)O^Ic 


546         SEPOBT  OP  THE  C0MMI8S[0NEB  OF  AGHICDLTUHE. 

Acta  extract : 

(t)  (GIncow  equivalent,  aeO) lO.no 

UDdetenuiaod solnble  in  HlkalJ 7.19 

Iniolnble  in  acids  and  alkali — ■    4.10 

NitiogeDX6.S5 '  3.M 

Total 100.00 

The  oil  which  is  present  to  tire  nmonut  of  7  per  cent  is  at  first  very 
rauk  and  dUagreciilile,  but  ou  es|)oaure  to  the  air  this  odor  ia  lost 
entirely,  aud  iDHtead  there  is  ouly  jwroeiveil  that  which  is  peculiar  to 
olive  or  other  similar  oils.  It  is  a  noa-drying  oil,  not  solidifying  at  — 15=* 
C,  and  giving  no  marked  reactions  with  the  usual  reageutii.  Specific 
gnivity,  .931  at  15°  C. 

The  alcohol  extract,  on  evaporatioa  and  subsequent  treatment  with 
water,  gives  a  solution  fVom  vhich  maonite  crystallizes  with  great  ease, 
and,  being  present  in  so  large  amount,  naturally  forms  one  of  the  most 
valuable  constituents  of  the  plant.  Its  presence  has  been  shown  in 
the  kelps  and  some  other  algte,  and  it  is  not  surprising  that  it  occurs 
in  the  rock  weeds. 

The  substance  insoluble  in  water,  but  soluble  in  alcohol,  is  similar  in. 
character  to  the  general  nature  of  the  fre^h  weed.  It  is,  perhaps,  one 
of  the  substances  which  assist  in  giving  the  weed  its  leathery  aspect, 
and,  together,  the  large  amount  of  mucilage  found  in  the  water-extract, 
it«  power  of  swelling  up  after  drying  when  soaked  iu  water. 

Of  what  the  acid  extract  consists  it  is  difficiili  to  say.  The  resulting 
substance  redaccs  Fehling's  solution,  aud  prot>ab]y  possesses  a  nutritive 
value  equal  to  the  similar  extract  in  land  plants. 

There  is  no  true  cellulose  in  the  plant.  Its  place  is  substituted  by  « 
substance  of  a  slimy  nature,  which  dries  up  into  a  horny  mass.  The 
preseuce  of  so  much  oil,  gum,  and  mannite,  together  with  the  absence  of 
a  hard  flbroos  structure,  point  to  an  opportunity  for  the  profitable  use 
of  such  weeds  for  food  in  combination  with  others  of  a  more  highly  nitro- 
genoaa  nature,  if  it  is  possible  to  remove  the  excess  of  salt  and  the  rank 
taste  by  boiling,  steaming,  or  some  other  method. 

Mr.  Murray,  of  New  York,  informs  the  department  that  he  has  for 

some  time  been  in  tbehabit  of  preparing  the  rock  weeils  in  ax)alatablecon- 

ditioD  for  use  upon  the  table,  and,  if  this  is  a  possibility,  it  does  not  seem 

too  much  to  exjiect  that  they  may  be  adapted  to  consumption  by  cattle. 

SOILS. 

Two  soils  from  Texas,  which  were  sent  to  the  department  for  the  par- 
pose  of  discovering  the  reason  why  one  should  cause  mat  upon  the  cot- 
ton and  the  other  not,  have  been  analyzed.  The  results  show  how  little 
information  can  be  derived  from  analyses  of  this  kind. 

iSoila  from  Oeo,  Pfeuffer,  2ietB  BraunfeU,  Texat. 

llfo.1,  DOtruitlng  thsonltOD.    Nd.  2,  niiUnR  wltoo.} 
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'  From  aa  inspectioa  of  tibeee  renilfeB  it  »ppean  that  tbey  differ  no 
more  tliaa  might  be  expected  is  di^rent  parts  of  l^e  same  field,  and 
that,  aside  from  the  f^ot  that  the  injarions  soil  contaiiis  a  small  amoant 
of  DiaofcaDese,  and  the  good  soil  a  sm&U  percentage  of  carbonates,  tbey 
both  appear  to  be  deflcient  in  sulphates  and  ix) »  smaller  extent  in  lime, 
ina{tne:jia,  and  ithoepbodc  acid.  The  addition  of  these  elements  to  the 
Kciil  might  prove  beneficial,  bat  it  is  probable  that  insufficient  drainage 
ill  some  of  the  lower  parts  of  the  field,  or  other  pUyeical  causes,  may 
hrtv-c  been  as  active  in  prodncing  rust  as  any  lack  of  presence  of  any 
pm-ticular  substances. 

[From  W.  J.  Iiewla,  West  Brook,  Conn.  ] 

Analyses  of  tw^o  peats  from  this  source  tatt  published. 

(A.  Sartlue  p«^  ilr-di;.    B.  Ibrt  MowanrAofc  ■ti-drj.] 
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The  above  analyses  &irly  represaot  the  average  ooioposition  of  this 
material,  mtmy  samples  of  which  are  sent  to  the  Department  for  anal- 
ysis. 

Generally  an  experiment  with  a  sunple,  luing  it  as  a  top-dressiag 
apon  grass  lands,  or  for  other  crops,  will  prove  its  v^ue  far  befiter  tiiao 
the  resolts  of  analysis. 

FbOXIUATB  AlTALTBIS  OF  ZYaAVKHVB  PABICULATUS. 

(Tb*  TeiMOa  Saga  ot  Iha  Iiid!uu.J 
[Colleoted  bj  Mkrcni  E.  Jones.     Utah,  1879. 

The  air-dry  bulbs  of  this  plant,  which  are  said  to  be  very  poison- 
ons,  contain— 

W»ter - 7.10 

Ash 14.73 

Oil 4.15 

Wbitowoz 5,30 

Keeinons  matter  uid  color.... 31.64 

Orcanio  aoids,  sugar,  1.30  p«T  oent, 

A'kaloii),  amidw,  &.e.,  nnaetermined 7. A3 

Umii 7.10 

Ai'kI  ettract 7. '24 

liiicletermiDed  alkftU  oztnwt 3. 07 

Kil.er(f) 10.10 

S.  X6.1!5 11.75 

Total _ 100.00 

pproent.  of  nitNKcn 1.88 

I'crceut.  of  Don.aIbiimlnoid  nltTogen 4B 

Prroent.  of  Ditrogenianon-albnmlnoid 125.5 

The  petroleum  ether  extract  of  the  bnlbn  on  eraporatiou  leaves  a 
beaatiful  white  wax,  mixed  with  a  yellow  oil,  the  former  melting  very 
easily.    'So  detailed  examination  was  made  of  them. 
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In  the  alcohol  extract  were  detected  Beveral  Babatanoes,  bat,  ovmg 
to  the  small  amount  of  material  which  was  at  hand,  their  Beparatioa 
was  not  attempted. 

Of  the  .18  per  cent  of  nitrogea  which  it  contains,  a  portion  at  least 
ia  in  the  fonn  of  an  alkaloid,  as  shown  by  several  alkaloid  reagents. 
Organic  acids  forming  inaoloble  lead  salts  are  present  in  small  amount, 
as  well  as  glncose.  The  chief  constdtaent,  however,  seems  to  be  a  res- 
inooB  extractive  amonnting  to  21.M  per  cent. 

The  remaining  constitaeots  of  the  plant  call  for  no  explanation,  and 
it  only  remains  at  some  fatnxe  time,  with  a  larger  supply,  to  study  the 
alcoholic  extract  of  the  bnlb.  As  the  plant  belongs  to  a  family  in  sev- 
eral members  of  which  alkaloids  of  a  y&ry  poisonone  nature  bare  been 
found,  the  trace  of  alkaloid  det«ct«d  in  Zygadenos  ia  nndoabtedly  the 
caojse  of  its  poisonous  properties. 

TTNaDASU.  SPEQIOSA. 

The  seeds  of  this  plant,  which  is  known  in  Texas  as  **  Spanisfa  Bnck- 
^e,"  have  been  sent  to  the  Department  from  Jasper,  Jasper  Count;''. 
Texas,  by  Mr.  L.  0.  White.  An  examination  shows  that  they  contaia 
a  light-colored  oil  te  the  extent  of  27.4  per  cent,  of  the  seed,  vbicii,  if 
tiiey  can  be  collected  in  sufficient  quantity^  may  tiimish  a  supply  o( 
some  importance  commerci^y.  The  very  limited  amount  of  nats  pre- 
vented an  examination  of  the  properties  of  the  oil. 

OBASSES,  FEED,  FODDBB,  TEQETABLES,  &C 

In  t^e  report  of  this  Department  for  1880,  a  series  of  analyses  is  gir«i 
of  Tarioos  grasses,  showing  the  changes  which  take  place  daring  their 
development,  as  far  as  it  was  possible  to  do  so  from  uie  determinutioD^ 
there  given. 

To  extend  onr  observations.  Meadow  Fox  Tail  (Alopeeurus  pratauit] 
has  been  submitted  to  a  more  complete  course  of  proximate  aaalyiii& 
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The  resaUs  fpve  a  closer  inaight  into  tbe  campoeition  of  tliis  graaa 
than  it  was  possible  to  obtain  from  oar  previously  limited  work. 

Our  former  con clusious  were  as  follows: 

As  Mie  plant  advanccB  iu  {i^rowtb  tbe  water  in  tbe  fresh  grass  de- 
creases; au<l  iu  tlie  dry  substance  tbe  ash  decreases,  the  fat  decreaaes, 
the  albumen  decreases,  while  the  fiber  increases  and  tbe  nitrogea  free 
extract  iu  creases. 

These  same  results  are  shown  in  the  aualynes  which  ve  hare  at  pres- 
ent uuJer  consideration,  and,  in  additiou,  it  becomes  plain  that  the  al- 
cobut  extract,  wbicb  contains  the  sugars,  orgauic  acids,  resins,  atnide 
bo<Iiofi,  and  other  ''extractives"  bo  called,  is  larger  in  tbe  young  than 
in  tbe  old  plant  Tbe  Question  then  arises,  What  substances  among 
these  dimiuish  with  the  increasing  age  of  the  planti  It  would  be  ex- 
pected that  the  sugars  would  increase.  On  the  contrary,  they  api>ear  to 
decrease.  Under  tbe  bead  of  sugars,  however,  may  be  included  other 
reducing  substances  which  have  acted  upon  the  Fehling  solntion  used 
for  the  determination  of  tbe  sugars.  After  defecation  with  lead  the 
amide  substances  are  tbe  only  ones  which  could  produce  such  a  result, 
and  they  undoubtedly  introduce  a  slight  error;  but  in  the  two  first  exam- 
ples, while  tlie  amount  of  amide  bodies  varies  only  slightly  that  of  tbe 
sugars  or  apparent  sugar  decreases  one  per  cent.,  so  tJiat  we  are  justi- 
fled  in  assumiug  an  actual  decrease. 

Those  substances  in  the  alcohol  extract  which  are  insoluble  in  water, 
consisting  of  resinous  and  extractive  matters,  are  of  tittle  iinportaQce 
Irora  other  than  a  pbysiologiciil  point  of  view.  They  appear  to  undergo 
little  change  in  amount. 

In  addition  to  the  sugars,  that  portion  of  the  alcohol  extract  solnblf 
in  water  contains  the  amitle  substances  of  the  plant,  which  increase 
with  its  course  of  development;  and  those  substances,  largely  organic 
acids  and  coloring  matter,  which  are  precipitated  by  I«ui  and  decrease 
ia  tlie  latest  stages  of  growth.  Prom  the  water  extract  we  find  that 
the  amount  of  gum  is  much  larger  in  the  earlier  stages  of  growth,  and 
this  has  been  lound  to  be  so  in  other  plants  which  we  have  analyzed. 

That  portion  of  the  plant  which  is  removed  by  acid  and  alkali  is 
greater  in  the  later  stages  of  growth,  as  ia  also  true  of  tbe  liber. 

If  our  conclusions  fail  to  be  entirely  831181001017  in  showing  that 
period  in  which  the  plant  is  most  valuable  for  feeding  purposes,  it  has 
at  least  thrown  some  light  on  some  of  tbe  changes  which  must  be  taken 
into  consideration  in  a  future  examination  of  the  subject. 

The  differences  in  composition  which  are  bronght  about  in  the  same 
species  of  grass  by  changes  In  method  of  cultivation  and  character  of 
the  soil  was  shown  in  a  series  of  analyses  of  Dactylis,  given  in  tbe  last 
report  of  this  division. 

This  year  a  set  of  pblenm  pratense  nnd  two  samples  of  trifolium  pra- 
tense,  which  were  collected  by  Mr.  J.  W.  Sanborn,  at  Hanover,  S,  H., 
have  been  analyzed,  and  the  results  ar^  presented  in  tbe  following 
table,  together  witli  tbe  similar  specimens  analyzed  last  year  among 
OUT  collection  of  grasses  grown  in  Washington: 
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The  New  Hampstiire  soil  is  mnch  poorer  tban  that  of  Wuliington, 
perhaps  not  so  by  nature,  bnt  the  latter  baa  received  a  more  cu«fnl 
attention  and  more  liberal  snppliea  of  manure.  The  ^ect  is  seen 
plainly  in  the  composition  of  the  grasses.  The  amoimt  of  asb  in  the 
phleum,  which,  indeed,  suffers  ft^m  the  poverty  of  the  soil  more  in  all 
resiKCts  than  trifolium,  is  mnch  less  than  in  the  Washin^^ton  sample. 
The  supply  of  nitrogen,  too,  appears  to  have  been  inadequate,  and  the 
proportion  of  fiber  and  "nitrogen  free  substances"  in  the  plant  is 
greater.  In  the  Kew  Hampshire  samples  the  amide  nitrogen  is  lower 
tiian  in  those  grown  in  Washington.  From  oar  averages  it  appears 
that,  as  a  rule,  more  nitrogen  is  present  in  the  non-albuminoid  fonn  in 
the  poorer  than  iu  the  better  samples.  Here,  bowever,  the  total  amoimt 
falls  so  very  low,  comparatively,  that  it  is  possibly  a  necessity  for  it  to 
be  all  used  in  the  formation  of  albumen,  leaving  little  to  appear  in  the 
b:aDsitory  non-alb nmiuoid  form. 

In  concluding,  attention  is  called  to  the  averages  of  the  comporition 
of  American  grasses  derived  from  the  nomerons  analyses  made  in  tiiiB 
laboratory  during  the  last  three  years. 
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American  grasses  are  far  from  agreeing  with  the  composition  assigned 
by  Wolff  to  those  of  Germany.  The  fiber  is  much  less  in  atoonut, 
which  is  an  improvemeut,  while  the  amount  of  nitrogen  present  is  not 
as  large  even  as  in  the  German  grasses  known  as  "fair."  This  of 
course  is  a  disadvantage  to  a  certain  extent^  bat  with  the  tednccd 
amount  of  fiber  and  consequent  easier  digestibility  we  can  make  them 
as  valuable  as  any  German  grass  by  combination  with  the  cheaper 
forms  of  Ditrogcnoua  fodders.  It  is  a  question  whether  the  nutritive 
ratio  demanded  by  the  results  of  German  filing  expeiiments  is  not 
mach  too  narrow,  and  whether  our  attention  should  not  be  tamed  more 
in  the  direction  of  bringing  about  a  proper  assimilation  of  Garbo- 
hydrates.  The  feeding  experiments  of  Professor  Sanborn  certuuly 
point  iu  this  direction,  and  iu  a  recent  commonication  he  goes  so  Hits 
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to  Bay  that  it  is  bis  cooTiction  tbat  the  Oerman  feeding  tables  are  ex- 
tremely  misleadiog  and  must  be  pat  aside.  He  derives  this  convictioa 
£rom  six  years'  experience  la  exact  feeding  trials,  many  of  which  have 
covered  longer  periods  than  those  in  Germany  and  furnished  results 
quite  at  variance  with  them. 

In  the  light  of  this  exi>erieDce  too  implicit  faith  should  not  be  placed 
in  the  tables  of  rational  feeding  of  animals,  anch  as  are  laid  down  by  the 
German  experimenters,  for  it  wonld  appear  tliat  vith  onr  animals  and 
oar  grasses,  together  with  other  conditions  existing  with  ns,  the  above 
tables  may  require  some  material  modification  before  they  are  found 
adapted  to  this  country. 

ANALYSES  OP  PEED  BTUPFS. 

In  connection  with  Professor  Sanborn's  experiments  previously 
alluded  to  several  feed  ataSa  have  been  analyzed  and  are  given  here. 

Tablx  TS.—Fttding  malarial  from  J.  W.  Saiiborn,  Banovtr,  N.  H. 
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They  present  the  oixliuary  composition  of  snch  materials  as  are  fed 
in  most  parts  of  onr  coantry.  The  large  percentage  of  non-albnminoid 
nitrogen  asnally  found  in  root  crops  is  present  in  the  mangel. 

IMPBOTED  TELLOW-EYED  BEANS  AND  PODS. 

Professor  Sanborn  collected  during  the  summer  of  1881  n  number  of 
snmples  of  this  bean,  with  its  jwda,  illustrating  its  different  stages  of 
development.    The  analyses  are  presented  iu  the  following  table: 
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Table  X. — Beaut  and  podt  from  J.  W.  Sanbom,  Smnv,  N.  B, 
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The  conclneions  denved  from  the  determiQation  are  not  of  M  gnat 
valne  08  they  might  have  I)een  under  a  different  method  of  collection, 
owing  to  the  foot  that  in  the  yonnger  pods,  the  beans  not  having  been 
shelled  immediately,  the  one  iieareat  the  stem  had  contintied  to  grow  at 
the  expense  of  the  nutrienfs  of  tho  pod  after  separation  from  the  plant, 
causing  the  formation  often  of  one  large  and  well-formed  bean  among  a 
number  of  extremely  small  ones. 

The  tables,  however,  present  to  a  certain  extent  the  movement  of  the 
nutrients  throagh  the  poda  to  the  beans.  The  presence  of  such  ft  oon- 
siderable  amount  of  iion-nlbuminoid  nitrogen  is  somewhat  anexpected 
in  the  beans  themselves,  bnt  various  experiments  seem  to  show  that 
there  ia  a  portion  existing  without  donbt  in  that  form. 

The  average  weight  of  the  beans  is  given  in  grams,  and  it  may  he 
added  that  the  soil  upon  which  they  grew  was  a  heary  day. 

AHALYSES  OF  TBQETABLBS. 

A  collection  of  several  vegetables  from  the  Washington  market, 
grown  in  the  Butroaudiug  cooutry,  lias  furuished  tke  foUowing  iwnlU: 
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The  marked  points  are  the  large  amount  of  aeh  in  the  leaves  of  the 
beet  and  carrot,  as  well  as  of  nitrogen  in  the  Bame  plants,  and  in  the 
onion  and  cabbage.  While  there  la  qaite  a  large  proportion  of  non- 
albnminoid  niti«gen  in  all  the  vegetables,  it  is  remarkable  that  in  the 
onion  it  should  rise  as  high  as  Reventy-flve  per  cent,  of  the  total  nitro- 
gen present.  The  analyses  of  the  green  apples  were  made  at  two  stages 
of  growth ;  the  first  when  the  froit  was  from  l^ia  2  inches  in  diame- 
ter and  averaged  20  grams  in  weight,  and  the  second  when  it  was  be- 
ginning to  redden  and  tiie  pieces  were  from  2}  to  3  inches  in  diameter. 
At  the  latter  point  it  will  be  noticed  the  non-albnminoid  nitrogen  dis- 
appears. An  examination  of  the  apples  at  the  first  period  at  which  they 
were  collected  showed  that  they  contained  a  large  amount  of  staich, 
having  a  very  small  ronnd  grain,  a  portion  of  which  was  easily  sepa- 
rated from  the  expressed  juioe.  The  jnice  at  this  time  had  a  specific 
gravity  of  1.04S,  contained  12.39  per  cent  of  solid  matter,  of  which  6.63 
per  cent,  was  gincose  and  2.20  per  cent,  sncrose.  The  free  acid  as  malic 
amounted  to  1.8  per  cent  of  tJie  juice.  After  fermeatatjon  for  tffo 
weeks  tiie  £ree  acid  calculated  as  acetic  had  reached  2.82  per  cent 

Unfortonately,  there  was  no  opportunity  to  examine  the  apples  more 
closely  at  the  second  collection. 

The  ether  extract  in  aU  the  analyses  given  in  the  preceding  table  con- 
t^ns,  of  coarse,  in  addition  to  the  fat  and  oil,  the  frm  acid  and  mndi 
of  the  coloring  matter  of  the  fruit  or  vegetable,  as  may  be  seen  in  the 
following  more  extended  examinatiou  of  the  blackberry: 

A»h 5.» 

Ether  exbwtt UL79 

Insolnblein  kleohol...... ............................... ............ 6.88 

Soluble  in  aloohol lO.U 

Inaolable  in  wfttet t. LM 

Solnble  in  water „ 8.17 

Acid  asmalio... '< 

Undetermined  color,  A^c. T.43 

80 percent  sloobol  extract...........................................  %.35 

Insolnble  In  water.. i,n 

Soluble  in  water 23.18 

Sugar 11.50 

Oreanio  aalte,  &o 10.S! 

SolDble  nitrogen  Bubstanoo ........................ ................ ......  1.31 

Water  e^act ! 

Gain  and  pectin...... .....,......,...,..............,...,.—  .......„.  W.K 

Acid  extract U.3* 

Kber sai9 

Albumen  .—...........,...,....„...,„„.. 6.77 

100.59 


At  the  meeting  of  agiicnltnrists  held  at  the  department  during  the 
past  winter.  Prof.  A.  E.  Blount,  of  the  Colorado  Agricultural  College, 
presented  a  paper  upon  the  oereals,  and  in  it  gave  an  account  of  his 
experiments  with  wheat  and  his  success  in  improving  by  selection,  and 
in  producing  new  varieties  by  crossing,  iUostrating  the  same  by  forty 
samples  of  Uie  wheat  which  he  had  grown.  On  his  departure  the  sam- 
ples were  left  at  the  department  for  analysis,  and  the  results  are  tabu- 
lated in  the  accompanying  tables. 

The  metliods  which  were  employed  in  analysis  were  those  described 
in  the  report  for  1879.  The  specific  gravity  was  taken  on  portions  of 
ten  grams  of  the  grain  in  water,  In  a  pyknometer,  and  m^  be  a  trifle 
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too  low,  owing  to  absorptioD  of  water  by  the  grain,  but  the  fiUisg  of 
the  pyknometer  with  water  was  done  very  quickly,  and  after  that  was 
aocomplished  absorption  produced  no  error. 

The  weight  of  100  grains  is  of  course  a  fancdon  of  two  qualities,  size 
and  density,  and  the  specific  gravity  being  known,  aa  idea  of  the  size 
may  be  derived  &ora  their  weight. 

The  fresh  gluten  was  determined  by  kueading  twenty  grama  of  the 
finely-powdered  wheat  with  from  twelve  to  fifteen  cabio  centimeters  of 
a  saturated  solution  of  gypsum,  the  dough  being  allowed  to  stand  an 
hour  or  more,  and  then  carefully  kneaded  in  water  in  a  porcelain  dish^ 
clxangiDg  the  water  from  time  to  time,  and  slowly  pouring  oit'  that  con- 
taining the  suspended  starch.  This  is  readily  accomplished  in  almost 
all  cases,  bat  at  times  a  wheat  of  more  than  two  years  of  age,  or  having 
little  gluten,  is  difScnlt  to  manage  in  order  to  keep  the  gluten  itself 
trem  washing  away.  In  such  a  case  longer  standing  of  the  doagh  is 
advantageous. 

The  "jT«A  gluten,"  pressed  as  free  from  water  as  possible,  was  weighed 
and  allowed  to  dry  for  a  week  at  aboat  96<^  0.,  after  which  it  is  again 
vreighed  as  "dry  gluten.^ 

WHEATS  FBOM  COLORADO. 


i 

i 

1 

1 

i 

1 

1 

n  . 

i 

i 

1 

5 

1 

II 

i 

e 

S      bar 

716 

Color 

Amber 

Bod.. 

StA.. 

Yellow 
H»rd. 

4067 

L2SS 

|s 

2.40 
4,22 

8.08 

s4.eN 

fmnmlii. 

4.8M 
L33! 
S2.B2 

1L10 

IS 

IM 
IM 

3.38 
l.DO 

tn.u 

« 

in 

1.308 
11.  S8 

IS 

107 
3.10 

iM 

.80 
1182 
LM 

if 

1.1S 
1.12 
Z2Z 

Bi.m 

4.30 
fl.W) 
LSI 

10.  at 

1.S8 
2.K 
148 
Mil 

t.l» 

82.32 

Is 

lis 

3.32 

ST.  23 
3.07 

1,00 

lie 

3.M 

8M 

3(k2S 

132 
3.M 

IM 
S3. 32 

^KSSSSKSiS""*'' 

t.-x 

Total  nlttegeux&as 

lt.7E 

U.35 

11 T6 

a.«i 

11.M 

■'" 

I2.SS 

11. 01 

ixot 

D,i.,.db,  Google 


558         BEPOBT  OF  THE   C0MUI8SIOHBB  01'  AQBICTTLTCBE. 
WHEATS  FEOM  COLORADO-Continnad. 


1 

i 

6 

i 

1 

1 

s 

1 

i 

1 

« 

■• 

IS 

21 
Yellow 

SMS 
«.BI 

iIm 

88.71 

«il8 
1.4B 

71 

T«ltoir 

Hud.. 

MOO 
1.30S 

SS.1S 

L1.B3 

II 

li 

8.53 

78 
Bud.. 

tS! 

85.  as 

■fi 

i!h 

8.92 
1.84 

1:5s 

u 

Bad- 
Soft.. 

I.IU 
82.41 
12.11 

3.81 

tg 

2S1 

170 
1.10 

88.98 

10.  B« 
L4» 

j^ 

Cidor 

B»4d 

Hud 

4.T01 
23.  OS 

W 

1.83 
M.ffl 

LIO 

42.21 
14.  S3 

2.W 
1.80 
3.46 

4!2U 

33.  IW 
l.M 

4.WI 
7.80 
83.  S3 

SsKss:^'^;;;;;;;; 

a.u 

T<ita)<iltn>KM>X«.!S 

1L7B 

IS.  81 

11  !J 

ILll 

11  «S 

14.18 

14.48 

U.M 

\ 

i 
t 

1 

1 

i 
1 

I 

5 

\ 

t 

1 

1 

i 

11 
Ydlow 

U«d.D 

>.il4 

2.18 
10.  SB 

2.10 
2.35 
S.M 

1.SS 
65.0,-1 

B.49 

77 
B«d.. 
Soft-. 

5.3M 

k" 

2.11 

IS 

2.70 
2.02 

LSO 

'il 

M 
TtUow 
Soft... 
4.4U 

1.B1 

II 

L80 

12 
TeOow 
&ofl... 
4.780 

iff 
11 

L40 

14 

T«llow 
End.. 

4.147 

1.325 

li 
4| 

10 
IM... 
Soft... 

tg 

28.  SI 

1L23 
S.0T 

II 

3.40 

84.01 

lL2t 

Tdl« 
H«d-B 

f!S 

34.78 
ILM 

M 

8.51 

II 

7.88 

^ 

Color - 

KtTB 

^^^EEE: 

8I.M 

Allniiiien.HtuliJeiD>icoliai 

!*• 

Total  Iiltrof«iX8.SS 

IIM 

"" 

12.21 

14.  IB 

1!1« 

ii.m 

1U 

1S.» 

D,i.,.db,  Google 


BEPOBT  OF  THE  CHEMIST. 
WHEATS  FROM  COLORiPO-Craliinnei 


1 

5 

i 

i! 

1 

1 

i 

1 

1 

1 

g 

39 

Tdtow 

41 
TbUow 
Hed'm 

I.3ST 

II 

1.U 
Z.W 

I.  in 

4.« 

a.M 

n 
Amber 
End.. 

f 

a.  IT 

I.N 
1.M 

1.13 
1.111 
NLM 
1.1» 

1.W 

74 
Bad... 

Soft... 

4.114 

KL34 
11. 17 

4.80 

4.B1 
B.U 

n 

rellflir 

2.07 

Is 

1-H 

81 

HKd.. 

ii 

SLM 

1.7T 
1.54 

87 
Eed... 

■oa... 

2.B1 

li 

m 

L80 

ColM 

HhAmm 

htoril»™ln. 

B.gs 

t.BB 
1,M 

iso 

3.M 

B.n 

tflO 

?'iS 

|S 

^IS 

LH 

IL7( 

mffi 

l&M 

UN 

13. « 

U.31 

I*.  00 

IS.  IB 

BIoquVb  Hybrid  No.  L  , 
Blonnt'B  Hybnd  No.  16,  e.  _. 
Blount's  Hybrid  No.  10y>  a  oi 
Blonnt'i  Hybrid  No.  2r 


The  following  history  is  given  of  the  origin  of  the  vimooB  vheats  and 
the  treabnent  to  which  they  have  been  snbmitted,  and  some  remarks 
upon  the  croBSing  of  the  sereral  so-called  hybrids  in  Professor  Blount's 
owD  words: 

H  of  tb»  If«w  York  Deihl  upon  Tii^inlA  Qolden  8tt«W. 
m  of  the  Bonora  upon  Lost  H«tian. 
n  of  tbe  ImproTed  Fift  upon  BuMikii. 
n  of  the  Odeeaa  upon  Sonora. 
B  of  tke  AuBtraUaa  Clab  upon  ImpiOTed  FiA. 
la  of  tbe  Improved  Fife  npou  Oregon  Club. 
,      ..  _      .....     Mof  the  Oregon  Clob  npon  8onor». 

Sie  flnt-named  variety  In  tlie  list  is  tbe  father,  the  second  the  mother.} 
BM  hybrids  are  but  two  years  old,  and  henoe  have  not  become  "fixed."  loraoMd 
Siem  in  oraei  to  moke  the  offspring  bettor  in  quality  and  quantity,  for  both  bnner 
and  miller. 

TheobleotaattainedbycroBaing-wheata,  orhybridiiation,  as  it  is  improperly  oallad, 
aremanitold.  It  improTos  the  plant  in  variona  ways.  It  makea  it taor«  vigorous;  lu* 
liable  to  the  attacln  of  vegetable  parultea ;  tbe  straw  is  stiffiar,  bett«r  glased  and 
more  healthy ;  the  leaves  better  feedon  as  well  as  the  roots ;  the  glumes  are  more 
compact  and  better  filled ;  the  heads  longer,  and  fertilization  takes  place  much  more 
snreiy  and  Bnccesefolly. 

Second,  it  improves  the  grain;  makes  it  moreplnmp,  heavier,  harder,  conseqnautly 
better  euit«d  to  milling  purposes ;  tbe  bran  is  made  thinner,  mom  ftee  from  fluff  ana 
cellnloae — the  two  obelacles  that  interfere  bo  in  uteri  ally  with  mUUng;  tbe  grain  is 
entirely  transformed,  being  mode  to  contain  more  or  lees  gluten,  starch,  and  other 
elements  that  make  good  flour.    The  whole  operation  is  very  similar  to  braeding 

it  thoronghlynnderstaud  the  entire  ve^table  and  phy^ologl- 
leats  before  he  can  make  a  cross  or  an  improvement  on  either 
parent. 

An  examination  of  tbe  table  of  analysis,  for  Instance,  mill  show  ■nceess  and  fotlaies 
in  my  work.  A  success  caunot  always  be  mode  the  first  trial  uorthe  seoond.  The  ex- 
perimenter is  cumpclled  to  cross  and  recrosn  again  ooiiiL-tlmcA,  iti  order  to  moke  a  wheat 
that  will  suit  both  farmer  and  miller.  Take  Hybrid  No.  It^.  for  instance.  It  is  a 
failure, so  far  is  being  fit  for  the  mill  is  ooiiuemed.  Wliyf  Keuaiise  the  percent,  of 
gluten  is  very  much  less  than  that  of  ita  mother  (1123 — Improved  Fife),  and  but  lit- 
fle,  very  little,  higher  than  tiiat  of  iU  father  (891— tbe  Australian  Clnb>    Had  it 
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bMD  11.57  per  OBnt.,  or  the  avciage  of  both,  or  more,  tIiM»mlf[ht  haTs  been  »  ehaiwe 
of  roakioK  it  a  sacoeas.  One  more  trial  (tie  third)  will  settle  the  qneation  whether 
or  not  it  U  worthy  to  be  plaoed  among  the  itandaMS.  Bcr  far  u  it  »  «  sdcocm  or 
failure  for  the  &mieTreniains  jet  to  be  dotenumod.  Many  wheats  are  splendid  in  the 
field  and  are  no  manner  of  account  in  the  will,  and  vioe  vena. 

Pleaaa  notice  So.  19  in  the  table.  The  father  wheat  (ImproTed  Fife)  containa 
14.23  pel  Dent,  of  gluten,  the  mother  (Oregon  Club)  10,06  per  cent.;  average,  IZ 14  per 
oent. ;  exactly  the  per  cent,  that  No,  19  contains.  Now,  both  these  parent  wheats  uc 
good  for  both  farmer  and  miller,  and  I  have  reason  to  conclude  that  this  oflspriDg 
willbebetter  than  either  parent  when  it  becomes  "fizod."  It  is  now  only  two  yean 
old  and  will  not  become  fixed  or  a  standard  until  next  year. 


The  Black-Bearded  Cantenniat  oame  originally  from  New  Sonth  Wales.    It  is  prob. 
ablr  the  heaYieet  wheat  known,  74  ponnds  per  stmck  bushel.     It  is  an  eno 
feeder  and  an  enormous  yielder,  2  ounces  producing  last  year  25  pounds  G  oi 
Ftom  the  table  it  cannot  be  said  to  be  a  good  milling  wheat. 

It  has  the  finest  head  and  kernel  of  any  I  have  ever  handled  or  seen.  It  took  th« 
fint  preminm  for  being  the  heaviest  in  New  York  last  August  over  two  or  three  thov- 
sand  oompetitois — average  head  weighing  107  iptius  troy,  while  the  next  beavjwl 
weighed  92,making  the  Blaok-Bearded  Centennial  15  graini  troy  heavier  than  uf 
other's  average  head. 

The  Eldor^o  is  an  improvement  on  the  old  Egyptian  wheat,  otherwise  called  Pbt- 
raoh's  wheat,  Beven-headed  wheat,  Mummy  wheat,  &c.  In  this  connty  (Larimer)  it 
haaprodnced  90  bushels  per  acre. 

The  White  Mexican  k.  White  Siberian  orieiualiy  came  from  Siberia,  in  Ana.  II 
has  held  its  own  more  tenBcioaslythan  an;  of  the  standards.  It  is  whiter  and  lighUr 
than  it  was  t«n  years  ago,  but  the  table  ebows  it  to  be  the  beat  milling  wheat  wIhhi 
'  improved  (as  I  have  improved  it  in  the  lost  three  years)  of  all  the  thirty-two.  For 
the  farmer  this  varietr  ie  not  profltalile  to  raise,  from  the  faot  that  the  straw  ia  vraj 
weak  and  rusts  badly  on  all  tna  soils  whore  there  is  the  least  dampuoss  or  too  mnek 
alluvial  matter  in  the  soil. 

The  Jndkiuls  a  Fonnsylvania  wheat,  and  comes  as  one  of  the  beet  winter  varietiu. 
I  tamed  it  into  a  spring  wheat  three  years  ago,  since  which  time  it  has  proved  to  Iw 
among  the  beet.  It  produces  a  little  more  grain  In  weight  than  straw,  and  yields 
over  Sm  from  one.  Its  color  is  red,  and  remarkably  onifcrm.  It  has  a  strong,  slilT 
straw,  a  little  too  long,  and  has  good  milling  properties. 

While  the  Australian  Club  exhibits  poor  milling  properties  in  Ibo  table,  it  is  one  of 
the  moat  prolific  and  sooceesful  varieties  for  the  farmer.  It  protlnced  416  fromods 
last  year,  and  has  straw,  color,  and  groin  that  can  hardly  be  excelled.  It  came  from 
Anattalia,  bnl  Is  no  kin  to  the  hard  and  soft  Austral  ian  wheats.  It  ia  hard,  and  baa  a 
larice  amber  kernel. 

The  White  Fonntain  comes  to  me  from  Montana.  I  have  raised  it  bat  one  year.  It 
yields  abandantly — 104  from  one ;  haa  a  stitf,  strong  straw ;  does  not  rust,  and  ripeiu 
evenly.  The  table  showa  its  milling  properties  to  be  good.  I  receive<l  101  pounili 
from  lonr  ounoee  sowing,     It  is  a  smooth,  white  wheat,  of  great  value. 

Perfection  was  received  last  year  finm  Palestine  under  a  variety  of  names.  Half 
onnoe  produced  six  ponuda  of  grain  and  seven  of  straw.  The  straw  is  coarse,  atroDfi, 
and  stiff;  the  grain  is  large,  white,  and  nniform  in  color.  Its  milling  properties  ire 
fair.  It  does  not  appear  to  be  subject  to  rust  or  smut  in  this  climate.  On  the  whole, 
it  la  a  good  wheat  for  the  fanner  and  miller. 

The  Bossian  came  to  me  from  Moscow  three  years  ago.  Three  years'  test  makes  it 
one  of  the  beat  red  wheats  I  have.  It  has  one  failing — abelliug  too  easily  wheu  cut 
too  ripe.  Aside  fr^im  this  fanlt,  it  commends  Itself  to  every  farmer,  and  especially  lo 
the  miUer.  Aa  its  fiour  is  of  the  best,  it  prodaood,  first  year,  76  from  ouo;  Mcoad 
year,  ITS  from  one;  third  year,  448  from  one. 

Bio  Grande  is  the  best  of  all  the  bearded  vadetiee  I  have  for  millicg.  Like  the 
Rnesian,  it  shells  badly,  being  clad  with  but  a  single  glume.  Sometimon  the  ersiu 
grows  without  any  natorai  covering  at  all.  I  have  crossed  it  upon  the  Champlain. 
the  effect  of  which  has  given  every  kernel  in  the  offspring  its  proper  amount  of 
clothing,  two  glomes,  two  paleta,  and  two  lodicnles. 

The  Touzelle  was  obtained  from  France.  It  is  the  finest  looking  of  all  the  French 
bearded  wheats.  It  improves  rapidly  by  aeleotion  and  cultivation.  First  year  i' 
produced  56  from  one;  second  yearit  produced  138  from  one;  third  year  ilprodoced 
480  from  one.  As  will  be  seen  in  the  table,  It  is  not  yet  a  good  milling  wheat,  from 
the  fact  that  it  ia  dcntttnte  of  the  proper  per  cent,  of  glnteu. 

The  Oernian  Fifo  came  from  Saiouy,  and  has  been  tested  on  these  crounda  but  one 
year.  In  ali  rejpeotu,  as  the  table  and  the  experiments  made  with  it  acre  shows,  it  is 
nDexceptionally  one  of  the  best  wheats  grown  anywhere.    It  is  not  bondsume,  bat 
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TeT7«tTong,  and  a  good  one  for  both  former  and  millei.  It !«  &  tenrded,  red  varietT, 
Btrans  Btraw,  with  grain  veil  protected.  One  oanoe  produoed  aoTen  pounds  gt&ui 
ud  eigbt  of  rtniw— 119  fold. 

The  Oi«gon  Clnb  hM  been  a  mnch  better  wheat  than  it  now  U.  Ita  miUing  prop- 
erties have  greatly  deteriorated  by  bad  aeleotion,  or  no  selection.  It  is  prolific,  nevur- 
tbelesH,  pcouacing  this  year  480  ftom  one.  There  are  two  ctUs  that  attend  this  wheat ; 
it  will  rust  in  draip  seasons  and  low  soiIs,and  the hcailn  break  ofi' badly  in  harvestitig 
if  peimitted  to  eettoo  ripe.     I  obtained  seed  from  Oregon. 

The  Sonora  sellH  readily  for  seed  and  flonr.  Some  millers  do  net  like  it,  and  some 
farmers  won't  raise  it.  It  is  really  a  good  wheat  if  milled  properly  and  onltivatod 
with  some  care.  I  have  raised  it  for  three  years.  The  first  year  it  produced  56  from 
one,  the  second  year  it  prodaced  110  &om  one,  the  third  year  it  produced  448  from  one. 
It  came  from  Mexico,  below  the  Gulf  of  California. 

The  Improved  Fife  commends  itself  to  eveirone  who  has  seen  and  raised  it.  So  far 
as  the  farmer's  inteieetH  nre  eoncemed,  It  will  pay  him  to  make  use  of  it.  It  has  for 
tbreo  yean  exhibited  no  failing  whatever.  The  table  shows  it  to  be  of  tbabest  mill- 
ing properties.  It  is  au  improvement  on  the  old  Saxon  Fife.  The  first  year  it  pro- 
duced 56  ftom  one,  the  second  year  it  prodaced  liKi  from  one,  the  third  yeant  produced 
416  from  one  on  these  grounds. 

The  Lost  Nation  is  an  old  "stand-by"  in  the  Eastern  States,  Seed  was  sent  me 
three  years  ago  from  Chester  County,  Pennsylvania,  and  the  three  tests  I  bave  givoii 
it  show  it  to  be  an  excellent  variety  for  the  farmer,  and  the  table  shows  it  to  bo  n 
pretty  fair  milling  wheat.  The  first  year  it  produced  7G  from  one,  the  second  year 
it  tirodnead  96  from  one,  the  third  year  it  produced  352  from  one. 

Although  Prioffle's  Hybrids  Noe.  4  and  6  exhibit  fair  miltinK  properties  in  tbo  tabic, 
the^  are  not  profitable  for  the  farmer  on  acconnt  of  one  falling — both  shell  so  badly 
while  being  harvested  that  the  fanner  loses  three  or  four  bushels  per  acre.  These 
came  from  Vermont. 

The  Clawson,fron»Pennsylvama,ls80widely  known  it  is  hardly  necessary  to  notice 
anything  pertaining  to  it,  except  the  resnlts  that  have  been  obtained  on  these  groimils 
tor  three  years.  It  is  a  winteis  variety,  and  almost  abselntely  refnses  to  be  trans- 
formed into  a  spring  wheat.  It  has  done  well,  and  commends  itself  to  the  farmer  for 
being  very  proUflo  and  free  ttom  almost  all  diseases  and  aooldents.    The  first  year  it 

Srodaend  68  from  one,  the  second  year  it  produced  136  from  one,  the  third  year  it  pro- 
aced  544  ftom  one.  The  straw  is  stronr,  well  glazed,  and  never  falls,  The  heads 
are  remarkably  Jong,  andalways  well  filled.  It  does  not  "killonfin  the  winter,  but 
grows  well,  and  Is  green  all  th»|time,  no  matter  how  cold  it  is. 

The  Hedge  Row  Whit«  Chaff  is  properly  named.  From  what  sonrce  it  came  I  am 
nnable  to  say.  It  shows  fair  miUing  properties,  and  so  far  as  t>Bing  profitable  in  tho 
field  there  la  no  donbt.  The  straw  is  coacM,  stiff,  and  ronghj  and  the  obaff  holds  its 
"*'n  as  tenaciously  as  an  old  animal  does  its  prey ;  in  fact,  it  is  so  hard  to  thrash  that 
an  nttet  impossibility  to  clean  it  thorough^.  It  is  a  good  variety  to  oross  with 
-  finer  wheat  that  sheila  easily.  Hedge  Bow  Red  Cboff  Is,  In  all  rwDeots,  like  t^e 
other,  with  the  exception  of  the  color  of  its  chaff  and  grain.    White  ChoQ^  so  called 
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because  its  bend,  when  repining,  fairly  glistens  In  the  snn,  has  several  names.     It  is 
"  "-sarded  variety  and  proliflc  ---'--■  ._.  ^i-_  .n.i»_ m_......         ...... 

n  Samara,  on  the  Volga  River,  last  year.     It  was  the  poon 

r  seen.    The  table  shows  it  to  be  atiove  medium  for  the  mill,  and  one  season  hare 


a  bearded  variety  and  profiflc,produoing  more  than  4D0from  one Triticnin.    Ireoeived 
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the  Volga  River,  last  year.     It  was  the  poorest  looking  wheat  I  hod 

:able  shows  it  to  be  atiove  medium  for  tha  mill,  and  one  season  hare 

it  to  be  excelled  by  but  few.    It  produced  as  much  grain  aa  steaw,  and  yielded 

The  Dnrmn  and  Dot?  came  from  Saratov,  Russia,  last  year.    One  teat  proved  but 
little  aa  to  theii  merits. 
The  Heekins  oame  from  St.  Petenbnrgh,  and  commends  Itself  to  ths  fanner  and 

Hy  No.  10,  a  cross  of  the  New  York  Delhi  upon  the  Virginia  Golden  Straw,  now 
three  years  old,  is  "fixed"  and  so  far  claims  tho  attention  uf  all  who  see  the  grain  or 
straw.  Its  milling  properities,  as  seen  iu  the  table,  speak  for  themselves.  It  bos  a 
stiff,  strong  straw,  hns  not  niated  at  all,  and  the  head  is  one  of  the  finest  and  largest 
known.  Over  100  grains  ace  found  in  a  large  proportion  of  them.  The  wheat  came 
from  but  one  kemiT planted  in  1880.  The  one  kernel  produce''  the  first  vcar  five  good 
heiuU,  coutaiuitig  in  nil  474  kernels.  Thpse  I  planted  again  in  1881,  aud  I  have  now 
tbirly  pounds  or  more,  which  will  produce  at  least 50 to  IIM  bnshels  by  careful  sowing 
and  cultivation. 

All  these  remarks  and  atatlatics  are  mode  with  reference  to  this  climate  and  locality. 
Tltcy  may  or  inny  not  apply  to  other  sections  and  other  States.  All  these  wheats  have 
l>een  improved  by  selection  and  crossing,  cultivation  and  Irrigation,  under  different 
treatment.  In  this  as  well  as  in  different  soils  aud  climates  they  might  do  better  ot 
they  might  do  worse. 

I  am  conTiticud  that  wheats  that  are  made  on  tbe  ground  where  they  are  to  be  r^sed 
will  do  much  better  in  eveiy  respect  than  saoh  as  may  be  imported. 
36  AG 
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Professor  Blount's  description  of  hla  attempts  atid  their  tesultfl  stows 
how  much  there  is  to  be  done  in  this  oonntry  iu  the  improvement  of 
seed  hy  selection  and  fixing  of  new  varieties.  There  is  ho  variety  in 
the  list  aiialyned  which  wits  not  easily  improved  in  yifeld,  and  prbbablv 
also  ill  ipnility,  hy  selection  and  careftil  eultivation  for  a  few.veani. 
Tliiit  the  ijnality  of  Professor  Blonnt'&  wheats  is  above  that  of  ordinary 
wheats  is  shown  in  the  foUoning  table  erf  averages: 

Arerage  eompMilUin  of  ahMtt  of  Korth  AnIeHia. 
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Althongh  the  nUinber  of  aiialyaeS  of  wheat  made  in  this  country  a 
very  small,  they  will  nerve  to  show  the  immense  opjwrtunity  which  we 
have  for  improvement. 

Wolff  gives  the  followihg  as  the  average  eomiiosititHi  of  Ubrman 
wheat : 

Water ;.. ; Ui 

Ash : : i.i ...i..;;„.,v ; i.i      LT 

Fat ;..; i ;...      15 

N.  fr^  BnlisUnce ; 66,4 

Cmileftbijr.,,.. ■....; to 

Grade  albnnieti 110 

It  Agrees  ^ith  the  composition  ofProfeasorBlDnnt'swheat  OS  for  as  the 
most  valuable  constituent,  albumen,  is  concerned,  bfit  beyond  that  the 
Colorado  wheat  is  superior,  having  more  fat  and  less  fibei*,  very  much  as 
we  have  seen  to  tie  the  relations  of  the  German  and  Americau  grasses. 
The  lower  amount  of  water  in  our  wheats  is  probably  to  be  explaine<l  h.r 
more  thorough  desiceatJon  of  the  Btnidl  Samples  which  have  been 
analyzed. 

As  it  has  become  the  custom  to  judge  Stom  the  amount  of  gluten  iu 
a  wheat  as  to  its  value  and  milling  properties,  it  is  a<lvantageous  t« 
consider  what  this  determination  repreBCnts. 

Tiie  nitrogenous  coUstitUehts  of  the  wheat,  not  including  the  bnter 
hnsk,  which  does  not  appear  in  flour,  are  four  in  number,  poseejiBing 
dift'ei'ent  solubilities,  by  melons  of  which  they  may  be  separatecl.  Wh;it 
is  done  in  determining  the  amount  of  gluten  in  a  wheat  is  to  wash  affny 
all  the  Imak  or  brau  and  starch  by  means  of  water,  as  well  as  that  pr- 
f ion  of  the  nitrogenous  constituents  which  is  soltible  in  water.  Wlint 
is  left  is  enlle)!  ffluten;  and  consists,  iu  addition  to  certain  iminirities 
which  eseapexl  washing  away,  of  the  four  principal  nitrogenous  sub- 
stancea  In  the  whtsat.  Thej  ATe'caWed  hyaitthaUteHj  Gtta^tin,  OtHtn- 
casein,  Glntvn-F'thrin,  and  Mweedin.     Their  relative  proJMJrtioii  varius 


ttEPOET  OF  THE  CHEMIST.  66S 

in  dfffereut  wbeats,  arid  It  is  upon  tWs  as  well  as  npou  the  anioant  of 
ghiina  that  the  pro|wrtieH  of  the  wheat  depcud. 

Ab  the  greater  portion  of  the  albnmenoid  sabBtances  are  contaiuwl  in 
the  gluten,  the  amoiiiit  of  the  latter  muBt  be  dopeodent  on  the  amount 
df  nittogtn  iti  the  wheat.  This  determliiatlon  la  one  that  is  eaBily  made 
ill  the  laboratory,  bo  it  is  of  imi>ortaiice  to  see  what  the  average  rela- 
tion of  nitrogen  to  glaten  is. 

The  determinations  which  we  hare  mailo  With  Illr.  Bloiuit's  wheats 
SUV.  tubulated  below  iu  the  order  of  their  nitrogen  content,  mid  it  is 
eTidiiut  that  In  h  general  wa;  the  amount  of  glutCn  is  proportioUal  to 
tlie  itmouut  of  nitrogen. 
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From  an  avenige  of  all,  it  appears  that  the  dry  gluten  is  5.49  times 
the  nitrogen,  with  estn^mes  of  U.4!)  and  4.7T,  and  the  average  miioiint 
of  dry  gluten  1J.T4  per  cent.  Kittbausen  found  from  the  examination 
of  thirty-eight  wheats  that  the  gluten  was  5.(U  times  the  nitrogen,  and 
the  average  content  of  gluten  was  li.3ii  per  cent.  These,  however, 
included  many  spring  wheats,  which  are  much  higher  iu  gliitou  tlian 
winter  varieties. 

The  name  gluten  has  been  the  cause  of  great  confusion  in  the  EngliKh 
language,  having  been  applied  to  that  portion  of  the  nitrogenous  sub- 
stances iu  the  wheat  extracted,  aa  tfas  already  been  described;  and, 
again,  when  s]><:lle<I  glutin,  to  that  portion  of  the  gluten  which  we  have 
(Mlh'd  after  Ititthaiiaen  QHadin.  Jt  will  be  well,  then,  to  reinonilxT 
that  gluten  corn-sponds  to  the  GermiUi  Kleber,  and  cohsiats  of  four  dis- 
tinct aubstances,  while  the  name  glutin  is  better  replaced  by  Oliadin. 
Another  very  serious  error  has  ajisen,  tnid  ha«l  a  largo  circulation  of 
late,  ill  the  ojiinion  that  all  the  gluten  of  the  wheat  is  in  the  husk,  and 
that  the  modem  methods  of  milling  were  preparing  a  floar  more  and 
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more  poor  in  tbia  sabatance.  This  report  lias  even  been  pnbliBhed  in  a 
medical  jonmal.  Every  miller  probably  understands  that  the  modem 
improvements,  instead  of  diminishiDg  the  amount  of  gluten,  woold,  if 
iiDything,  tend  to  increase  it,  or  certainly  to  furnish  a  more  vE^nable 
flour.  From  the  previous  esplanatlon  and  discussion  of  the  matter  tiiis 
must  be  plain  to  all. 

OOBH  UXH   SORGHUU  AS  FODDER  PLANTS. 

Tlie  attention  vbicb,  during  the  last  tew  years,  has  been  ^ven  to  flie 
ensilaf^e  of  corn  and  sorglium,  and  the  large  amount  of  discussion  which 
has  taken  place  as  to  wliieb  was  preferable,  dried  corn  fodder  or  tiiat 
which  bas  been  packed  in  siloa,  aeem  to  make  a  thorough  investagatioQ 
of  the  subject  both  from  a  theoretical  and  practical  point  of  view  neces- 
sary. 

Among  the  questions  which  arise  in  either  method  of  preserving  corn 
and  sorgham  for  feeding  is,  What  is  the  proiier  time  for  cutting,  and 
which  crop  is  the  beat  as  £»r  aa  compoaitiou  is  concernedl  The  follow- 
ing analyses  have  boea  made  as  a  coutribution  to  our  knowledge  of  the 
subject: 

Tablk  XIU.—Bgiptiatt  Sugar  Corn,  planttd  April  30,  18SL 
STALKS. 
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Tablx  Xin.— .£^t>an  Jajw  Corn  planted  April  30,  IBUl— Cootlniud. 
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Table  XIII.— ^'^yplian  Sujar  Com,  plvtUd  April  30,  18§1— ContioDea. 
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Tablk  XlU.-~Eg!/pt«M Hagar  Cor; plaaM  JpiU  30, 1881— CauUnncd- 
TQBB. 
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Table  XIV.— Lindiav'*  florM  Tootk  Com,  ptMUi  April  30, 1861. 
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-Tablk  XlV.—IAnilMg't  EoTK  Toolk  Com,  planlrd  Afril  30,  ISai— Continued. 
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Table  XIT.— £iiidM|r'*  Hone  Toolk  Corn,  planted  April  30,  1881— Coiitinu«d.' 
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Tablb  XV.— Early  Amler  Sorghum,  ptanttd  May  1,  18S1— CoHtinued. 
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T^BLK  XV.—Earls  Amber  Sorshntu,  ptn«lai  Mai/  1,  Iri^l— CoiitipiiPd. 
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The  varieties  examined  were  all  grown  on  tbe  grounds  of  the  Depftrt- 
mciit.  The  specimetiB  were  collected  and  dried  every  Geven  days,  stalka 
being  selected  which  seemed  to  iviiresent  tbe  nvernge  development  of  tbe 
plat,  "to  obtain  au  averap;e  sjieciinen  of  each  a  large  plant  is,  however, 
much  more  diflicult  than  m  the  case  of  the  grassee,  where  many  may  be 
collected  and  an  average  taken.  In  coneequence  of  this,  the  series  does 
not  present  that  unbroken  sequence  which  appeared  in ,  our  analyses  of 
the  grasses  in  tlie  hist  rextorL  For  example,  sample  62G,  Lindsay's 
Horse  Tooth  Corn,  cut  August  22,  contains  an  amount  of  nitrogen  far 
aheail  of  that  in  the  stalks  collected  the  week  before  and  the  week  after, 
not,  however,  varying  much  in  other  respects.  It  yill  be  seen  that  this 
is  the  heaviest  cane  which  was  cut,  and  the  fine  growth  and  develop- 
ment may  have  been  a  reason  for  its  increased  content  of  nitrogen. 
That  it  is  an  unusual  state  of  aU'airs  is  indicated  by  the  fact  that  of  the 
total  percentage  of  nitrogen  more  than  half  is  in  a  non-albuminoid 
fonn. 

The  non-albuminoid  nitrogen  in  corn  and  sorghum  appeal's  from  the 
tables  to  be  higher  than  was  found  to  be  the  case  in  the  grassea,  and 
at  the  same  time  there  are  great  variations  from  week  to  week  in  an 
irregular  way.  This  is  more  especially  tlie  case  with  the  corns,  and 
such  irregularities  are  not  surprising  after  a  consideration  of  the  very 
similar  ones  which  were  developed  duiing  our  investigations  of  the 
amount  of  sugar  in  the  juice  of  several  varieties.  How  far  the  results 
given  in  the  tables  may  have  been  chaiiged,  or  to  n  certain  extent  in- 
validated by  the  difficulties  that  are  met  with  in  drying  snch  large 
stalks  0.1  those  ef  corn  and  sorghum  which  contain  much  sugar,  must 
remain  an  open  question.  The  stalks  were  cut,  split  in  sm^l  pieces, 
and  drietl  in  the  sun  as  rapidly  as  potisiblo,  hut  we  are  aware  &om  our 
investigations  of  the  fermentations  of  the  juice  of  corn  and  sorghum 
bow  liable  these  plants  are  to  changes  brought  about  in  such  a  way. 
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Tbo  sorglmni  aiifHiai'S  tP  l^P  liiiiclt  iiwio  regular  in  its  uoiiiiioKition 
t!iaii  tbo  corn,  as  we  sboiikl  exi>ect  fi-oiii  our  pi-evioiis  cxuiiiiiiatioii  of 
tbeso  i>li(ut«.  It  contains,  too,  mticli  less  vat^r  in  its  frc^b  state,  and 
more  uitrogt^n  and  fat.  It  appears,  in  fact,  the  (luestion  of  growth  and 
cultivation  adido,  to  bo  sui>ertor  to  corn  for  feeding  parfosea  or 
ensilage. 

In  both  com  and  aorghutn  the  leaves  contain  much  more  nitrogen 
tUan  tlie  stem,  and  consequently  sboiild  be  most  carefully  preserved  in 
uD,v  system  of  uuring,  for,  at  its  best,  such  a  Ibdder  is  very  deBcient  in 
nitrogen,  and  this  de&ciency,  vbicb  must  be  made  up  in  feeding  by 
nitrogenous  substances,  is  only  increased  by  the  loss  of  the  leaves. 

In  the  sorghum,  it  is  of  interest  to  see  tliat  the  smokers,  like  all  parts 
of  new  growth,  arc  much  richer  in  nitrogen  than  the  older  parts ;  bnt 
at  the  same  time,  nbicli  is  rather  unexpected,  the  amount  of  fiber  is 
rather  increased.  In  tliis  very  constituent,  liber,  the  sorghum  plant 
presents  an  anomaly  wliich  we  have  not  observed  elsewhere.  The  fiber 
in  the  stalk  is  greatest  in  amount  in  the  yonug  plant,  aud  decreases 
^vitli  the  growth  of  the  stem.  In  thejeaves  the  change  is  very  small, 
the  older  leaves  having  a  tfifle  less  offiber. 

The  usifal  decrease  of  water  in  the  fresh  plant  with  increase  in  size 
is,  of  course,  very  iipparent. 

A  further  exaiiitnatipn  of  the  tops  of  the  sorghum  was  rei)d<ered  im- 
]>oa6ibIe  l^y  the  fact  that  the  seed  beads  were  completelj  destroyed  by 
sparrows  as  soon  as  the  seed  began  to  harden.  Analyses  of  the  seed 
will  be  found  in  another  part  of  this  report,  from  samples  collected 
from  oth^r  localities. 

It  was  intended  to  analyze  the  ears  of  com  at  different  periods  of 
development;  but,  unfortunately,  all  the  specimens  were  attacUed  by 
maggots  and  spoiled,  80  that  this  work  must  b;e  deferred  till  another 
colU<ction  can  be  made. 

As  to  the  proper  time  for  cutting  com  ami  sorf^hnm  for  cnring  or 
packing  in  sdos,  our  anal^'ses  would  seem  to  point,  in  the  case  of 
sorghum,  to  that  period  in  its  growth  jifSt  before  the  leaves  show  signs 
of  withering.  It  is  then  that  the  sugar  is  nearly  at  its  masimnm,  the 
nitrogen  is  in  good  condition,  the  leaves  being  fresh,  and  the  lilwr  on 
the  tmsrease.  Com,  apparently,  for  very  much  the  same  rensons,  is  in 
its  Iwst  <rondition  about  the  time  of  tasseling.  The  iri-egnlavilics  intlie 
coniposition  of  com  at  any  one  jieriod  prevent  anything  more  than  the 
most  general  conclusions,  from  a  chemical  sbind -point. 

SNSII.AQE. 

AUhongli  the  facilities  of  the  Department  prevent  any  elnbomte 
investigations  into  the  V(|liie  of  ensilage,  beyond  a  mere  chemical 
examination,  the  question  liiis  attractetl  so  much  attention  that  wu 
have  collected  and  tabulated  in  this  place,  together  with  two  analyses 
made  at  the  Department  and  one  at  the  N'ew  Jersey  exi>erinieut  station, 
averages  of  the  cumitosition  of  nine  si>eeiineus  of  ensilage  fix^n  various^ 
parts  of  the  country,  giyen  in  Bnlletm  No.  XI  of  the  New  Jersey  Btii- 
tioii,  and  a  general  average  pf  all  the  analyses  wl)jch  have  been  found 
in  the  recent  lite^'atnre  of  the  subject  iu  this  country. 

Tn  addition,  for  comparison,  are  given  analyst's  of  a  Ijeld  aud  sqgar 
corn  grown  at  the  Department,  aud  au  analysis  by  Di-.  C  A.  Goess- 
mann,  of  the  Massachusetts  Agricultural  College,  of  a  field  corn  grown 
by  Dr.  Bailey,  iu  Mussachosetts. 
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Table  XVL—Analyttt  of  meilagt  tmd  com. 
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ED8ila(;e,  tben,  is  n  fodder  which  prasenta  large  VBriatians  Id  compo- 
sition, plainly  depeudeDt  ou  three  causes,  the  original  composition  of 
the  corn,  which  is  itself  very  changeable  for  different  varieties,  soils, 
and  t>eriod  of  hurretiting,  tlie  nmoiint  of  water  lost  by  evaporation,  and 
the  amonut  of  fermentation  it  undergoes.  The  Urst  analysis  Id  tiie 
table  shows  a  remarkably  large  amount  of  albumen,  and  it  is  owlog  in 
this  case  to  a  rchitive  iucreiisc  from  a  large  loss  of  carbo-hydrates  by 
fermentation.  The  next  two  analyses  are  in  a  like  way  higher  than 
usual  in  uitrogeuoua  constituents.  It  will  be  noticed  that  this  ia  a 
relative  gain  from  the  increase  in  the  amount  of  ash  and  diminntioD  of 
water  in  all  tliese  epeeimons.  This  point  should  guard  us  from  too 
hastily  assigning  an  increase*!  value  to  ensilage,  judging  from  its  rela- 
tive percentage  composition.    This  is  well  shown  in  the  following: 

At  the  New  Jersey  OoUege  Farm  an  experiment  was  undertaken  od 
September  X,  18S1,  when  the  corn  was  in  the  milk,  aud  in  flourisbiog 
condition,  to  dctormiue  whether  the  loss  of  nutrients  is  greater  when 
gi-een  corn  fodder  is  dried  in  stacks  or  preserved  in  silos,  and  wheth^ 
cusilnge  is  preferable  to  dried  fodder  corn  for  the  production  of  milk. 

Ten  tons  of  gre<:n  fodder  com  was  employed,  half  of  it  being  stacked 
iu  the  field  in  flt'ty  small  portions,  and  the  remainder,  after  being  cat 
in  lengths  of  tliree-sjxteenths  of  an  inch,  closely  packed  in  a  silo  of 
twelve  tons  capacity.  A  sample  was  carefully  selected  from  the  green 
substiuico,  and  its  aiuilvsis  represents  the  average  composition  of  the 
lot. 

In  yovember,  after  an  exposure  to  the  weather  of  ne.arly  three  months, 
twelve  hundnMl  jiuunds  were  passed  through  a  cutter,  and  a  samplu 
analyzed,  shotting  the  changes  which  tlio  corn  hiul  undergone  in  thi." 
treatment. 

On  the  23d  of  l>ceemt)er,  thv.  contents  of  the  silo  having  been  fonnd 
to  be  in  good  condition,  a  sample  was  takeu  18  iuchos  from  the  snrfKe, 
an  analysis  of  which  represints  the  cliauges  which  had  taken  place  in 
the  formation  of  the  eiisiliige.  The  sample  was  free  from  disagreeable 
smell,  Insipid  to  the  taste,  and  in  all  respects  equal  to  the  best  ensilage 
seen  at  the  experiment  station. 
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The  coiDpositioD  of  the  three  samples  may  ho  compared  in  the  follow- 
ing table : 
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J 

1 
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w^ 
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The  ash,  of  course,  will  not  be  affected  by  any  fermentative  changes, 
so  it  furnishes  a  basis  on  which  to  calcnlate  those  changes  which  have 
taken  place  in  the  organic  constitQents. 

One  hundred  pounds  of  the  dry  matter  of  the  green  oom  contains  6.32 
ponnds  of  ash.  The  qaestion  then  arises,  How  many  pounds  of  the  dry 
matter  of  the  cured  corn  and  ensilage  contain  the  same  amount  of  ash  1 
And  this  is  as  follows : 


1 

1 

1 

1 

(.32 
G.VO 

t.3Z 

14.82 

Total  velght  dr;  ma 

100.00 

"" 

It  is  plain  that  the  total  loss  falls  upon  the  carbo-hydrates,  and  that 
the  loss  in  field-curing  is  no  greater  than  in  the  system  of  ensilage. 
Admitting,  however,  this  laat  fact,  the  question  arises:  Will  cows  eat 
the  dry  fodder  as  readily  and  with  as  little  waste  aa  the  ensilage,  and 
how  doea  the  quantity  and  qnality  of  milk  compare  with  each  I  The 
conclusions  reached  in  this  regard  were : 

When  dried  com  fodder  is  cut  and  crushed  it  is  eaten  aa  reatlily 
and  with  as  little  waste  as  ensilage.  That  with  four  cows  in  three 
cases  where  ensilage  was  substituted  for  dried  com  in  the  ration  no 
increase  of  milk  was  apparent^  while  in  the  fourth  there  was  an  increase 
of  eighty-seven  pounds  of  Jnilk  in  forty  days.  That  in  the  mixed  milk 
of  one  herd  ensilage  caused  no  increase  in  solid  matter,  while  in  an- 
other herd  for  the  same  period  there  was  a  gain  of  8^  pounds,  or  7  per 
cent.  It  still  remains  an  open  question  whether  ensilage  possesses 
such  an  advantage  over  dried  corn  fodder  as  has  been  claimed  for  it, 
and  the  qnestion  in  fact  seems  to  be  reduced  to  one  of  economy  in  the 
preservation  and  preparation  of  the  com  and  of  palatability  to  the 
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cattle.    Before,  however,  a  conclasion  can  be  reached,  further  experi- 
meuts  similar  to  those  detailed  maBt  be  carried  out. 

The  acidity  and  alcoholio  nature  of  the  ensilage  has  been  of  aniywsal 
remark,  aud,  to  a  certain  extent,  of  exaggeration.  With  a  view  of 
throwing  some  light  upon  this  subject  the  juices  expressed  from  the 
tffo  samples  mentioned  in  the  previous  table  have  been  examined.  In 
both  cases  alcohol  was  fottad,  but  not  in  amonut  sufficient  to  be  deter- 
ntineil.  In  the  sample  fixim  C,  H.  Roberta,  of  Poughkeepsie,  N,  Y^  the 
conditions  had  been  such  as  to  make  the  alcoholic  furmentstioQ  mori 
prominent,  but  even  under  these  ciroumstAnees  alcohol  was  only  recog- 
nized in  the  distillate  from  the  jilice  by  the  iodoforin  test.  The  jaiw 
expressed  frohi  the  specimen  amounted  to  40j  per  cent,  of  the  sub- 
stance  taken.    The  followlDg  determinations  vere  made: 

Spccifio  gravity,  15PC LOSS 

Total  solids a  14 

Olucow I iv m 

Sncrow - .13 

Ti'iiil  acidftti  acetic 2.71 

ToIaI  acid  Rs  lactic 3.06 

In  tlte  original  aiibstaiice  was  fonhdi 

Pwoat 

Total  add ; (.15 

Lactic  acid 56 

Acttic  add...... i LSa 

Tliis  sample  may  be  regarded  as  an  extreme  of  acidity  owjng  to  its 
liaviug  beeu  out  of  the  silo  two  days  before  examination.  Mr.  Itoberts, 
however,  feeds  it  after  five  or  six  days. 

Tbe  second  specimen,  given  in  the  table  as  from  B.  F.Boberta,  Alex- 
andria, Va.,  contained  47^  per  cent,  of  juice,  in  which  was  found: 

Total  acid  as  Bcelio 2.  IS  per  cent. 

Lactic  acid '.. ...... ................................ Traces. 

Tlie  presence  of  lactic  acid  in  the  specimens  under  examination  was 
]irt>veil  an  follows :  The  filtered  jiiice  was  treated  with  an  escess  of 
carbonate  of  zinc,  and  after  removal  of  the  undissolved  portion  nod 
slight  cv!V[K>ratiou  there  separated  crusts  of  a  salt  which  on  reorystal- 
lization  and  analysis  gave  the  following  figures: 

H,0 i 1S.« 

KliO i -. 1IEL71 

coi'rc8|>oi)<liitg  to  Bine  lactatei 

Tbe  eom])osition  of  the  nitrogen  free  extract  of  the  specimens  bxihd' 
iiie<l  hHH  bceu  deteimined  roughly  as  follows: 
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Or,  cilculAting  the  whole  analysis  to  di-y  subj;tance — 
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Tho  foUoviog  analysis  of  Egyptian  Sngar  Oom  is  given  for  com- 
parlBon : 

Asii 7.39 

Frtt,  Ac ; 2.89 

Ri-Bius,  A.C : :..;....; 7.17 

SiiEAra,  6ci !0. 33 

G)up,  &.0 a.  39 

Acid  and ftlkali  extract i...  31.37 

Filwr 20.15 

AlUniueD{N.  X6.25) ,..  8.39 

Proni  this  it  would  appear  that  certain  Biibfttartdes  inctndcd  iii  the 
acid  and  alknli  extract  mnst  niidergo  changes  dnring  the  process  oF 
preHervatioD,  iiud  become  much  more  soluble. 

The  iiitrogeu  seems  to  nndorgo  little  change  as  far  as  we  cun  jiidge 
at  present  chemlcjilly,  for  in  the  sample  from  C.  H.  Roberts,  Pongh- 
keejiSle,  of  the  total  uitrogeii,  only  37.4  per  ccut.  was  iu  the  non-albu- 
DiiDoid  form  after  removal  from  the  silo  for  two  days — an  amoiiiit  not 
larger  than  would  be  expected  in  the  fresh  stalk. 

In  conclasion^  I  desire  to  call  attention  to  the  increasing  necessitiea 
of  this  division,  arising  from  the  steadily  iucreasiug  work  which  is  de- 
maoded  in  it. 

A  prescing  need  is  for  better  laboratory  facilities.  At  the  present 
time  the  laboratory  is  locat«d  in  one  end  of  the  building,  for  which,  in 
its  construction^  no  proper  arrangements  were  made  fitting  it  for  a 
laboratory,  and  in  consequence  many  necessary  0])erations  of  a  chemi- 
cal laboratory  are  impossible,  and  can  only  be  conducted,  if  at  aU,  with 
great  risk  to  the  health  of  the  operator,  and  witfi  limited  means  for  the 
proi»er  performance  of  the  work. 

An  increased  force  of  assistants  for  the  work  of  this  division,  fbr  this 
work  conld  be  easily  increased  to  an  amount  far  beyond  the  ability  of 
the  present  force  to  perform.  The  correspondence  alone  which  natu- 
rally falls  to  this  division  is  snfiicient  to  employ  the  time  of  a  compe- 
tent clerk. 

It  is  also  most  desirable  that  a  small  tract  of  land  be  secnre<l  within 
easy  access  to  the  Department  for  the  pari>06e  of  growing  sach  grasses, 
vegetables,  or  other  ]))autJ9  as  are  under  examination,  for  the  purpose 
of  tttudyiug  tueir  composition,  physiological  development,  and  nutritive 
value  at  different  periods  in  their  growth. 

Snvh  a  tract  of  land  would  be  desirable  also  upon  which  could  be 
conducted  a  series  of  experiments  tending  to  show  the  relative  agricult- 
ural value  of  the  various  fertilizing  constituents  upon  the  several  crops. 

it  would  be  desirable  if  this  division  could  have  facilities  for  enter- 
ing upon  certain  experiments  in  feeding  animals,  in  order  to  determine, 
BO  far  88  x>06sible,  experimentally,  the  relative  tbod  value  of  such  ma- 
terials 86  are  io  general  ose  'in'  this  coontiy,  in  order  to  supple- 
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ment  the  results  derived  now  solely  from  chemical  analysis,  and  in  this 
way  obtuin  conclusions  of  greater  practical  value. 

Finally,  I  desire  to  publicly  acknowledge  my  appreciation  of  tlic 
faitliful  and  efficient  work  which  has  been  rendered  by  those  enga^ied 
with  me  in  the  labors  of  this  division,  aud  to  whom  of  ueces»ly  the 
work  recorded  has  been  largely  intruitted.  In  the  sugar  investigatioDS 
with  sorglium  and  maize,  the  selection  of  canes  for  daily  examination, 
aud  the  obsen'ntions  in  the  Held,  as  also  the  series  of  experiuenta  illos- 
trating  the  action  of  lime  upon  sii^r  solutions,  was  inti'ostcd  to  Mr. 
Charles  Wellington;  the  chemical  investigations  in  connection  with  the 
work  of  the  large  mill  to  Mr.  Henry  B.  Parsons;  the  experimental  work 
with  the  small  mill  to  Mr.  William  P.  Wheeler  and  Mr.  John  Dagiiii: 
the  analytical  work  upon  the  juices  and  sirups  from  sorgham  ami 
maize  to  Mr.  Miles  Fuller,  who  polarized  the  same;  Mr.  Charles  Par- 
sons, who  performed  the  titrations;  Prof.  Henri  Emi,  who  determineil 
the  acidity,  and  Mr.  Markendorf,  who  determined  the  total  solids; 
Messrs.  Trescot,  Menke,  Wheeler,  and  Dugan  assisted  in  other  portions 
of  the  analytical  work,  to  each  aud  all  of  whom  praise  is  due  for  its 
faithful  perform  ance. 

In  the  other  work  of  this  division  Mr.  Clifford  Bichardson  bad  charge 
of  the  current  work,  being  assisted  in  the  analytic^  work  by  Meesfs. 
Knorr,  Fuller,  Markendorf,  Wheeler,  C.  Parsons,  Trescot,  and  Dugan, 
and  to  Mr.  Richardson  was  intrusted  the  preparation  of  tJie  report  (iod 
page  535. 

KespectfuHy  submitted.  

FETES  OOLLIEB, 

Hon.  Geo.  B.  Loeikg, 

Commianoner, 
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Stb:  I  have  tite  honor  to  present  my  fourteenth  annual  report  as 
Statiaticinn  of  the  Department,  it  being  the  nineteenth  since  the  estab- 
lishment of  the  Division  of  Statistics.  The  series  of  previous  rejKirts 
covered  the  period  from  1865  to  1877,  iuclasive. 

The  functions  of  the  division  always  contemplated  the  collection  and 
exposition  of  general  statistics  of  agriculture,  but  the  means  and  facili- 
ties provided  have  been  inadequate  to  tsomplete  success  in  an  under- 
taking 80  large  and  so  rapidly  widening.  A  crop -reporting  system  was 
adopted,  which  Lad  been  practiced  to  a  limited  extent  in  Germany, 
where  it  is  now  in  use,  upon  the  plan  of  making  comparisons  in  percent- 
ages rather  than  in  vague  and  ever-varying  expressions,  which  caD- 
not  be  retluced  to  mathematical  equivalents,  and  which  a  dozen  difiereut 
readers  would  interpret  with  as  many  varying  results.  It  was  necessary 
not  only  that  reports  should  be  susceptible  of  tabulation,  but  that  they 
should  cover  a  known  and  well-defined  area ;  and  thus  the  county,  with 
its  ascertained  numbers,  crop  areas,  and  amount  of  production,  became 
the  basis  of  comparison. 

This  system  has  beeuadopted  by  several  State  boardsand  departments 
of  agriculture,  and  other  States  have  in  contemplation  an  early  effort  in 
this  direction.  The  people  have  become  familiar  with  the  plan,  thQ 
ignorantareforgetting  their  prejudices  against  theassumed  impertinence 
of  statistical  inquiries,  and  the  work  is  becoming  so  popular  that  news- 
paper and  commercial  firms  are  vieing  with  each  other  in  the  volume 
and  variety  of  their  crop  reports.  These  results  are  indications  of  the 
growing  interest  in  the  subject ;  they  also  creato  some  confusion  in  the 
public  mind,  from  their  variable  and  often  contradictory  tenor,  which 
should  be  correct«d  by  the  superior  completeness  and  accuracy  of  De- 
partment results.  It  will  be  my  constant  aim  to  secure  such  superior 
efficiency  of  the  oSicial  crop-reporting  system. 

Believing  that  the  unadorned  tratii  wUl  best  promote  the  interests  of 
producer  and  consumer,  it  will  be  my  endeavor  to  eliminate  bias  and 
I>rejndice  firom  returns  and  froai  the  work  of  interpreting  and  averaging 
these  local  estimates.  The  fact  that  speculation,  gambling  in  food  prod- 
ucts of  the  people,  is  alert  in  issuing  false  and  exaggerated  reports  of 
crop  production,  and  successful  in  securing  their  publication  under 
circumstances  tending  to  gain  for  them  public  credence,  renders  neccs- 
sai-y  the  most  prompt  and  accurate  official  information  of  the  condition 
and  ultimate  yield  of  all  our  staple  crops. 

THE    CROPS    OF    I88I. 

While  a  crop  failure,  or  such  scarcity  as  to  limit  necessary  consnmp- 
tioii  of  food,  is  iiractically  unknown  in  this  country,  the  nearest  ap' 
Itroach  to  it  for  many  years  occurred  in  1881.  It  affected  all  the  cereals 
except  oats,  the  potato  crop  to  a  very  serious  extent,  and  reduced  the 
proiluction  of  cotton  more  than  a  million  bales.  Five  coiiscciitiva 
seasons,  from  1870  to  ISSO,  inclusive,  produced  crops  of  more  than 
37  AO  677 
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average  yield,  while  the  Etame  period  in  Western  Eoiope  was  attended 
with  medium  or  low  production  in  nearly  all  branches  of  farm  industry-, 
but  especially  in  wheat.  In  1875,  the  wheat  product  was  reduced, 
while  the  corn  crop  was  above  an  average.  In  1874,  the  reverse  was 
triie,  wheat  making  an  average  crop,  and  com  hearty  aa  bad  a  failure 
an  in  1881,  In  18i;9,  com  was  a  comparative  failure,  while  wheat  pro- 
duced more  tlian  an  average  yield.  In  no  season  since  the  inauguration 
of  crop- report! npr  has  there  been  so  general  disaster,  involving  corn, 
wheat,  barley,  buckwheat,  and  rye,  oats  alone  being  exempt  from  loss. 

The  aggregate  of  corn  estimates  is  1,194,916,000  bushels,  grown  u)ion 
64,^2 (!I^,0L*5  acres,  or  18.6  bushels  per  acre.  This  is  a  reduction  of  'd'2  \wt 
cent,  in  rate  of  yield  ^nd  27  per  cent,  in  absolute  quantity  from  the  crop 
of  1880. 

The  wheat  crop  aggregates  383,280,090.  bushels,  a  reduction  of  22 
per  ccut.,  grown  on  3T,7(i9,U:iO  acres,  a  yield  of  10.2  per  acre,  the  lowest 
rate  of  yield  yet  ropoited  for  fbe  whole  country. 

Bye,  20,704,950,  a  reduction  of  27  per  cent;  area,  1,789,100  acres, 
yielding  11.6  bushels  per  acre. 

The  product  of  oats  is  416,481,000  bushels,  against  417,885,380  in 
1880.    The  area  is  16,831,600  acKS,  and  the  yield  24.7  bushels  per  acre. 

Barley,  41,161,330  bushels,  a  reduction  of  9  per  cent.,  grown  on 
1,967,510  acres,  or  the  rate  of  20.9  bushels  per  acre. 

Buckwheat,  9,486,200  bushels,  grown  on  828,815  acres,  yielding  1L4 
bashels  iier  acre. 

The  aggregate  product  of  all  cereals  is  2,006,029,570  bushels,  against 
2,718,193,501,  a  decrease  of  24  per  cent 

The  aggregate  value  of  cereals  grown  in  1881  is  greater  tlian  the  total 
valuation  for  1880. 

Com  and  oats,  mainly  consumed  at  home,  and  used  interchangeably, 
are  most  afieeted  by  the  failure  of  maize.  The  average  value  of  com 
has  advanced  from  39.6  cents  in  l880,  t^  63.0  cents  in  18S1;  oats  from 
36  to  46.4  cents:  wheat  has  advanced  irom  an  average  of  95  cents  to 
tl.l9  per  bushel. 

While  the  reduction  of  product  of  com  in  the  seven  surplus-yielding 
States  amounts  to  aboiit  four-tenths  of  the  usual  crop,  the  aggregate 
still  equals  62  per  cent  of  the  crop  of  the  country,  leaving  as  the  pro- 
duction of  thirty-one  States  and  ten  Territories  but  three-eighths  of 
the  maize  product.  The  yield  per  acre,  which  should  be  30  l)uslielH  in 
a  year  of  average  production,  is  but  21.3  bushels :  yet  this  is  larger  than 
the  average  yield  of  the  remaining  States,  whicn  is  15.4  bushels.  The 
price  per  bushel  is  less,  being  55  cents  instead  of  81  cents,  in  the  remaiu- 
ing  States.  The  aggregate  quantities,  areas,  and  valuations  are  as 
follows : 
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In  comparison  with  these  aggregates,  those  of  the  ten  preceilingycan 
are  presented. 
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"Wbat  is  tlie  official  crop  tiistory  of  tliia  8ea«}ii  of  comparative  disas- 
ter !  A  year  so  exceptioual  xbould  iireseiit,  from  begiuuiug  to  end,  indi- 
cations of  coming  failure.  TLey  were  not  vfantiiig.  In  April  tbe  offi- 
eml  report  of  condition  of  nbeat  trns  8ti,  Insteiul  of  98  for  the  preceding 
3~ear,  tlie  normt  rccortl  in  ten  bchsodh  of  crop  reporting.  In  tlio  great 
grain  growing  Sbites  of  tlie  Weat  condition  was  murked  very  low — bat 
ti7  in  Illinois,  the  State  of  largest  production,  and  uot  a  single  winter- 
wheat  State  of  the  least  importance,  New  York  and  Kansas  alone  ex- 
cepted, reported  as  high  as  lUO.  In  .lone  the  recorded  vonditioD  of 
winter  wlieat  was  farther  reduced  to  75.  The  injury  by  the  fleverity  of 
tlic  winter  proved  to  lie  irreparitble,  and  a  loss  of  nearly  one-fonrtb  of 
tbe  crop  resulted.  Unfavorable  weatlier  in  spring,  reported  in  Wisoon- 
eiii,  Minnesota,  and  Iowa,  also  reduced  the  production  of  spring  wheat. 

The  June  rcttoit  of  cotton  placed  average  condition  at  0^  iit8t43a(l  of 
9!>  for  the  previous  year.  There  was  "  universal  mention  of  the  back- 
wnnlnessofthe  crop,  owing  to  a  cold  and  late  spring."  In  July  the  plant 
wuH  "generally  reiwrted  small  and  about  ten  days  late,  owing  to  an 
unfavorable  .spring."  The  Septenilier  rci»ort  showed  a  decrease  from 
88  to  71i  in  a  single  month.  In  October  the  figure  had  diopi>e»l  to  G6, 
lower  than  for  filteeu  years. 

Thfe  "  trade"  was  inclined  to  donbt.the  accuracy  of  this  average,  and 
ulainicfl  a  croi)  Of  6,00(),000  bales  at  least.  Tlie  sanguine  objectfed  to 
any  view  tliat  involved  a  re<luction  of  more  thim  a  fonrth  of  a  milliou 
bales,  but  wi  re  flnally  oblige<l  to  ailmit  the  loa«  of  a  million  more.  Tbe 
October  averages  of  the  two  years  were,  respectively,  85  and  G6,  show- 
ing a  decrease  of  23  per  cent.,  and  the  product  was  only  saved  from  an 
e<iual  reduction  by  about  5  per  cent,  increase  of  area. 

The  department  record  of  the  iwtato  crop  has  been  thoughtlessly  and 
sometimes  unfairly  criticised.  The  euHy  reports  were  favorable.  It 
was  92  on  the  firstof  August,  but  the  September  report  indicated  the  al- 
most uni)rocedcn  ted  decline  of  22  points  in  a  single  month.  A  severe  and 
juotractett  drought  was  nearly  universal,  checking  growth,  etifeebling 
vitality,  and  placing  the  crop  at  the  mercy  of  blights  and  insects,  of 
which  the  potato  beetle  anil  chinch  bug  took  prompt  and  fatal  advan- 
tage. The  Octo'.wr  returns  sliowed  a  worse  condition  than  those  of 
Septeml>er,  the  gaieral  average  being  reduced  tu  67,  indicating  a  loss 
of  .'i5,00(l,0i>0  bushels.  At  the  date  of  this  return  the  crop  in  the  north- 
ern belt  of  Stntte,  in  *bich  this  culture  is  promihent,  had  not  generally 
beeo  barvealed,  or  tbe  full  extent  of  the  failure  been  developed,  yet  this 
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showing  of  the  first  of  October  was  far  worse  than  any  recoTd  of  the 
crop  since  the  establislimeiit  of  the  DiviBion  of  Statistics.  The  differ- 
ence  between  tbe  rate  of  yield  for  the  year  1881  an<l  the  lou^ett  previona 
annual  estimate  of  yield  per  acre  is  twofold  greater  than  the  Aill  smoant 
of  the  extraordinary  importation  of  potatoes  to  supply  tbe  deficiency,  and 
tbe  reduction  from  the  crop  of  the  previous  year  is  about  sevea  times  as 
large  as  that  importation.  However  imperfect  the  utformation  relative 
to  minor  crops,  the  results  show  approximately  tbe  relative  crop  condi- 
tions of  consecutive  years  more  accurately  than  has  been  exhibited  by 
any  unofBoial  agency  or  method.  The  difference  between  the  estimates 
of  the  two  years  is  58,614,076  bushels. 

CORN. 

The  estimates  for  the  year  ISSl,  presented  in  comparison  with  otheT« 
of  the  decade,  are  in  batioony  with  the  facts  of  distribution,  scarcity  of 
moat  products,  and  advance  in  prices.  The  crop  is  not  t'je  smallest  in 
absolnte  volume  of  the  series,  but  the  smatlust  in  yield  per  acre.  The 
requirement  of  increased  population,  of  enlarged  foreign  demand,  for 
pork  and  beef,  and  especially  for  corn-fed  beef,  makes  the  comparative 
scarcity  as  great  as  in  1874,  when  the  occurrence  of  a  shorter  crop,  fol- 
lowing a  short  one  in  1873,  raised  the  average  jirice  from  4S  to  G1.7 
cents.  The  average  price  of  the  crop  of  1881  was  <)3.(>  cents,  and  would 
have  been  higher  than  that  of  18T4  if  the  production  of  1880  had  bees 
below  an  average. 

The  following  table  presents  the  annual  estimates  of  acreage,  prod- 
act,  and  value  for  a  series  of  years.  The  abnormal  extraordinary 
increase  of  recent  years  made  it  djflicalt  to  keep  pace  with  advancing 
production,  as  is  shown  by  the  record  for  1879,  which  is  widely  at  vari- 
ance with  the  census  returns  for  that  year.  In  other  crops  tbe  differ- 
ence is  usually  slight  between  the  two  records,  but  in  the  coru  estimate 
it  is  evident  that  the  Department  figures  are  quite  too  low.  The  table 
should  be  studied  in  connection  with  the  variable  character  of  tbe 
seasons,  and  with  tbe  prices  per  bushel,  as  they  will  in  the  main  bear 
close  scrutiny  and  afford  reliable  evidence  of  comiiarative  accuracy. 
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The  census  record  of  the  great  com  crop  of  1879,  of  1,754,861,535 
buBhelSj  arranged  by  groups  of  States  for  tbe  purpose\if  showing  the 
BDpply  m  proportion  to  population,  and  to  cattle  and  swine,  makes  an 
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average prcHlnct  of  35  busbels  jier  capita.  As  the  Lftke  States,  wlQiSLS 
bnahels,  have  no  sorplos,  and  tho  South,  with  18.1  buahels,  buy  some 
corn  from  theWest,  only  tbc  seven  central  States  bordering  on  the  Ohio 
and  Misaotiri  (and  Kentucky  and  Tennessee,  to  a  certain  extent)  have 
com  for  shipment  and  ex])ortatioii.  The  proportion  of  cattle,  and 
especially  of  swine,  bears  iiitiioate  relation  to  the  supply  of  com,  as  is 
seen  iu  the  record  of  the  seven  central  Western  States,  which  produce 
nearly  seven-tenths  of  the  crop  of  the  United  States. 

The  following  tebles  contrast  the  highest  and  lowest  prodnction  of 
recent  years,  the  flgares  for  1879  being  those  of  the  census  of  the  United 
States,  and  those  of  1881  the  estimates  of  this  division: 
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Tkfi  progress  of  thirty  years  has  been  so  remarkalilo  in  the  com  pn>- 
cluctjoD  of  these  seven  ceatral  States  wbicU  yield  all  the  surplus  vorth 
conai^ei^Dg,  that  the  record  is  given  in  iletitU: 
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In  noting  the  great  increase  since  18C9,it  Blioiild  be  remembered  that 
the  crop  of  thai  jcur  msih  a  partial  failure,  aud  that  the  area  planteO 
should  liave  .vit'hlHl  55(l,000,(nit)  instead  of  4(l3,t>OI),(lOO  bnRbelH.  Acoin- 
l)arts<>ii  with  the  nwainhig  States  will  make  a  more  striking  showing. 
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In  1840,  three-tenths  of  the  crop  was  grown  in  the  States  tonching 
tho  Atlantic  const;  in  187H  only  12  per  cent.  In  tlie  central  belt, 
hicluiling  all  StalvH  between  the  lircst  named  and  the  M isaisnippi  River, 
the  jtroportion  has  f;rHdital)y  dcclUied  from  /iS  to  41)  per  eent.  Tlie 
country  went  of  th<-.  Missiasippi,  coniiog  in  with  12  per  cent,  thirty  }~p»r« 
ago,  now  yiehlis  i'i  iier  cent,  of  lite  crop,  as  ap|iears  iu  the  fulluniug 
statement: 
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The  progress  westward  is  liest  shown  by  a  nicridiiin  line  dividing  the 
crop  into  eastiTii  and  western  halves,  which  may  thus  bo  represenlai 
lor  tour  dei-enniiil  periods: 
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The  dJKtaiico  traversed,  calculated  on  tlie  Hue  of  40°  iiortli  latitnde, 
duriug  this  tliirty  years  of  jiro^rcus  westward,  ha«  averaged  7.8  miles 
por  aiiuiuii,  OF  234  niileK  in  alJ,  from  a  line  running  through  tlie  C!l^!tc^D 
line  of  counties  in  Indiana  to  a  longitudinal  line  rimuiug  a  little  east 
of  Springfield,  111, 

The  question  has  been  frequently  asked.  What  is  the  necessary  con- 
sniniition  of  maize  per  capita  in  the  United  States  1  ^o  fixed  quantity 
ciLu  bo  designated  as  a  necessity  iu  the  whole  country,  or  in  a  particu- 
lar State.  It  depends  not  only  npon  the  nnmbers  of  people,  but  upon 
tlie  farm  animals  to  be  fed  and  fattened,  and  the  comparative  quantity 
itiid  price  of  bay  and  foragu,  and  all  snbstitatea  for  com  which  may  be 
used  in  larger  proportion  in  a  season  of  scarcity.  The  West,  under  ez- 
iating  circnm stances,  can  consume  uu  bushels  for  each  unit  of  popula- 
tion, ship  30,  and  have  6  aa  a  surplus;  or  with  800,000,UOU  instead  of 
1,200,000,000  bushels,  it  can,  by  economy  and  substitution,  make  40 
bushels  answer,  and  ship  30^  the  increased  price  naturally  reducing  both 
consumption  and  exportation.  A  reduction  of  oyer  r>UO,000,000  iu  a 
Biugle  year  has  had  Uiis  eO'ect :  It  has  increased  the  price  more  than 
60  per  cent,  and  advanced  the  average  price  of  swine,  sold  for  patikiug, 
to  31  per  cent. ;  the  actual  average  of  18Sl-'82.  It  increased  the  cost  of 
beeves,  but  not  in  that  proportion,  as  they  are  the  growth  of  three  or 
four  years,  and  not  of  a  single  season,  and  the  product  of  grass  rather 
than  corn.  But  when,  during  the  planting  season  of  1882,  there  was 
prospect  of  another  &ilure,  a  panic  seized  the  beef  market,  and  the 
advance  was  temporarily  30  per  cent,  additional. 

The  comparison  of  production  of  com  by  States,  according  to  the 
population  in  June,  1880,  and  tbe  crop  Oi  the  preceding  calendar  year, 
grivee  precedence  to  Iowa  as  tbe  first  in  rank,  with  169.3  bushels  to  each 
inhabitant.  Nebraska  claims  the  second  place,  with  144.7  bushels, 
Kansas  has  100.1  bnehels,  and  niinois  105.9  bushels.  The  State  first 
in  actual  quantity  is  therefore  fourth  in  per  capita  standing.  Thereare 
but  nine  States  that  have  more  than  30  bushels  per  head.  The  fifth  in 
rank,  Missouri,  has  93.4  bushels;  sixth,  Indiana,  B8.4;  seventh,  Ken- 
tucky, 44.2;  eighth,  Tennessee,  40.7 ;  ninth,  Ohio,  34.9.  New  England, 
New  York,  Kew  Jersey,  the  Pacific  coast,  and  the  Territories,  exclusive 
of  Dakota,  have  each  leas  than  10  bushels  per  head.  Tbe  following 
table  shows  the  details  of  this  distribution : 


Froducl of  eorm per  capita,  oni*u«o/lS80. 
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1')ift  moTcinciit  of  com  prodactioD  bus  boen  constant  and  strikine. 
It  ii;i8  been  not  only  westward,  but  also  itorttiwurd.  The  seat  of  tite 
pifxliKrtiun  wja  fbniit'rly  in  tbe  South.  TeDuei^Beo  held  the  first  positjon 
ill  1810.  In  1849  fltleen  8oiitbern  States  produced  59  per  cent  of  tbe 
eroj),  lliougli  Toiinessee  liaddroppe*!  toflftli  in  rank,  preceded  byOiiio, 
Keutacky,  lUiuoia,  and  Indiana.    In  1S59  the  Nortlitini  States  had  ci- 
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changed  position  with  tbe  Soiitli,  iiiul  claimed  aboat  aix-tenths  of  the 
production,  Illinois  taking  the  lend,  followed  by  Ohio,  Missouri,  ladiaDa, 
Kentucky,  and  Tennessee.  Illinois  had  only  half  a  crop  in  1869,  yet 
still  held  the  first  jWBition;  Iowa  came  in  nost,4md  five  States  followed 
in  the  eame  order  as  ten  years  before.  lUinois  had  in  thirty  years,  from 
1849  to  1879,  exchanged  the  third  place  for  tbe  first;  Missouri  the  sixth 
for  the  third.  Indiana  held  still  the  fonrth  place.  Ohio  had  dropt>ed 
from  the  first  to  the  fifth,  Kentucky  from  the  second  to  the  seventh, 
and  Tennessee  from  the  fifth  to  the  ninth.  Iowa,  Kansas,  Nebraska, 
and  PennBylrania  came  into  the  list,  and  Virginia,  Georgia,  Alabama, 
and  North  Carolina,  which  stood  at  the  bottom  of  the  first  list,  failed 
to  appear  in  that  of  1879. 

■r<o/ltM9, 1859,  l&Si, 
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Exportation, — ^The  exportation  of  com  has  been  abont  6  per  ccut.  of 
the  production  during  the  last  decade,  or  twice  the  proportion  of  tbe 
previous  fire  years.  At  earlier  periods  the  shipments  to  foreign  coiiu- 
tries  have  fluctuated  greatly  Irom  a  fraction  of  1  per  cent,  to  3  per  cent, 
of  the  crop.  It  has  never  been  sofflcient  to  control  or  greatly  modify 
home  prices.  When  prices  have  been  high  at  home  exportation  has 
been  greatly  checked;  when  very  low,  larger  shipments  have  iHieu 
found  desirable,  in  supplementing  the  feeding  sto^  of  Europe,  with 
which  com  competes.  It  has  ever  been,  until  recently,  an  iuconsider- 
able  flemeut  in  such  feeding  material,  a  convenience  for  limited  utics, 
i-nthor  than  a  necessity  to  be  had  witliont  regard  to  price.  The  great 
iiicreuue  of  the  latest  period  of  five  years  has  been  mainly  due  to  greitt 
iibumlunce  and  low  price;  in  part,  to  the  increasing  appreciation  con- 
sequent upon  enlarged  use.  The  following  table  fnmi  the  Troisury 
i-ecurdu,  as  arranged  by  the  Bureau  of  Statistics,  will  illustrate  these 
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fi  thoifiiu)  <iH<ialitiaand  taluft  nf  com  md  earn  meat  txperlrdfrosi  L%9  to  IS31  ladMiM. 
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A  glance  at  this  table  viU  i)ro%-e  that  esj>ortatioii  of  corn  haa  little 
inflneiicfi  upon  jiiice;  at  least,  that  tbe  bouie  ileinaud,  frojn  the  relative 
Bcarcity  or  abundance  of  production,  ia  ttie  controHin^  factor  in  fixing 
prictt.  Tlie  value  at  porta  of  sbipaient  was  55  cents  in  1S80,  and  tie 
quitutity  sbipjipd  witliiu  a  fi-aclion  of  oue  hundred  niilHon  busbels.  On 
tbe  other  band,  in  l^TU  tbu  export  piice  was  il.Oi,  and  tbe  »bipments 
flinouiited  only  to  a  fraction  ubove  two  millions.  Tbe  price  controls 
mainly  tbe  foreign  demand ;  tbat  demand  affects  only  in  small  degree 
tlie  prices  in  tbiH  country. 

WHEAT. 

Tbe  cr()]>  of  ISSl,  grown  upon  a  breadth  greater,  with  one  exception, 
than  ever  before  reported,  was  tbe  smallest  since  1877,  with  a  lower 
yield  jwr  acre  than  any  of  which  official  record  is  made.  Tlie  average 
of  11  ji-ars  is  12.'J  bushels  i>cr  acre,  ranging  from  13.9  in  1877  to  10.2 id 
ISSl.  Tb©  average  price,  on  tbe  basis  of  faimvaluation.  in  December, 
IK  jll.19,  which  is  higher  than  that  of  any  crop  since  1872.  While  tlie 
price  of  com  is  detci'mincd  mainly  by  tlie  ]wr  capita  supply,  the  expor- 
tation l>eing  only  3  to  ti  pt>r  cent.,  the  value  of  wbuat  depends  npon 
tbe  combined  production  of  Europe  and  Americt,  three  to  fonr  teDtlix 
of  the  crop  In-ing  shipiK^l  abroad  biaeasons  of  European  scareity,  Tlie 
following  statement  presents  tlie  estimates  of  area,  product,  and  value 
for  a  jM-riod  of  eleven  years : 
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With  ail  im-rcaw  of  tliirtcoii  millions  in  |ioi«ilatioii  from  1871  to  1882, 
»i)()  au  iiicreafiCit  exixirriitioii  of  13I),(KK),(K)U  bii.slids,  wv  »Uo\M  n'(|iiire 
twice  as  itiucli  wlii»tt,  ami  llie  appaniiit  increaiju  of  ai-cn  in  fouQil  to  be 
90  |jcr  ceut. 

Wheat  is  a  crop  grown  in  all  tlie  States  and  Territories,  tUoush  very 
nnequally,  some  States  producing  scarcely  a  week's  8iip))ly.  Tlie  New 
England  States  together  grow  only  a  sufficiency  for  three  week»,  the 
Itliddle  States  obtain  three-tenths  of  their  wheat  from  the  Weist,  and  the 
South  has  a  deficiency  qnite  as  large.  Kentucky  and  TeniieH^nee  pro- 
duce bread»tntlf(  for  home  cousuuiption,  and  sometimes  a  smiill  (pian- 
tity  toward  filling  the  SuutUem  demaud.  The  Sialea  that  have  any 
considerable  surplns  of  wheat  are  those  north  of  the  Ohio  Kivi-r,  those 
of  the  ^lissoud  Valley,  aud  of  the  Pacific  coast.  Twelve  States  and 
two  Territories  coni))letc  the  list  of  reliable  surplus  wheat  producing 
Stateo. 

Where  and  by  whom  is  this  surplus  usedT  By  an  analysis  of  the 
facts  of  produciioD,  local  distrihntion,  aud  expoitation,  we  are  able  to 
fix  with  considerable  precision  the  local  cousumpuoa.  Yet  the  produc- 
tion varies  annually,  sometiiues  20  per  cent,  or  more  in  a  siugle  year. 
Cousumittioii  isiucreased  byangmeuting)M)pn1atiou,  and  great  scarcity 
with  high  prices  may  somewhat  diminish  the  percapita  rate.  All  these 
changes  add  to  the  diQkultieS  of  calcuhiting  the  distrtbiition  of  each 
crop. 

Yet  the  writer  four  years  ago  attempted  Ut  show  what  had  become  of 
the  nasunied  itrop  of  18T7,  believing  that  siuiilar  calculatious  for  siib- 
sefpicnt  years  woult)  verify  the  accuracy  of  tlie  estimates  of  proiluction, 
if  substantially  correct,  or  show  wide  and  increasing  di8crej)»ncies  if 
the  bases  of  the.sc  calculations  were  unfounded  and  untrue.  First,  the 
reserve  f(»r  seed,  a  large  prujiortioii  of  it  to  be  planted  soon  after  ripen- 
ing, requires  a  bushel  aud  a  half  per  acre,  as  establislied  by  a  careful 
investigation.  Next,  the  exportation  of  the  following  fiscal  year,  wliich 
corresjiouds  with  sutticieut  ucarness  to  the  crop  year,  which  can  he  given 
in  actual  bushels.  The  remninder  is  left  for  consumption,  almost  ex- 
chisively  as  foiMl  for  man.  This  requirement  for  local  consiim]ition*,  the 
distribution  of  the  supply,  is  not  hliudly  assumed,  hut  is  fixed  after  in- 
vestigation of  the  facts  of  transportation  to  the  South,  to  the  Kastcrn 
BcaboartI,  after  examination  of  liour-mauufacturing  data,  and  all  facts 
that  bear  ui>oq  local  differences  in  rate  of  consumption. 

Without  attempting  too  minute  characterization  of  local  differences 
in  rate  of  consumption,  but  averaging  for  large  groups  of  States,  the 
assumed  supply  of  twelve  States,  from  Maryland  to  Texas,  is  placed  at 
4  bushels.  A  very  large  prujxirtiou  of  corn  is  used  iu  this  region,  hy 
all  classes,  and  especially  by  the  great  masses  of  laborers;  in  some  dis- 
tricts the  consumption  of  wheat  is  not  half  the  average  for  the  whole 
country.  In  Marjlaud  an<l  Virginia  the  proportion  is  much  greater 
than  in  Alabama  oi  Mississippi,  yet  1  bushels  U  probably  an  excessive 
rather  than  a  deficient  supply  for  the  whole  region.  In  Kentucky  aud 
Tennessee  the  average  is  placed  at  4J  bushels.  In  the  great  wheat- 
growing  States,  and  in  the  Middle  and  Eiistem  States,  wheat  is  more 
exclusively  used  for  bread,  though  com,  rye,  and  buckwheat  are  con- 
snmed  to  a  limited  extent,  and  5  bnsliels  are  allowed.  This  makes  an 
average  of  fully  4'j  liushels,  or  a  full  barrel  of  fiour,  to  each  inhabitant 
thioughout  the  couulry — more  in  some  States,  less  iu  others, 

TJpou  such  basis  the  followiug  table  is  constructed,  showing  the  dis- 
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tribiition  of  tbe  eatiioated  prodaction  of  1S77,  according  to  the  popula- 
tion of  tli6  spriug  of  1ST8: 

WHEAT,  1877. 
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The  uet  Bnrplaa,  after  supply  of  States  not  Belf-aupporting,  is  99,978,- 
455,  of  which  90,l(i7,959  are  sent  to  foreign  countries  during  the  fiscal 
year,  leaving  a  small  balance  to  eke  out  the  supply  of  the  following yeai. 

These  groups,  with  more  than  half  the  population  of  the  country, 
produce  scarcely  one-flfth  of  the  crop.  Two  other  groups,  inhabited  by 
two-thirds  as  many  people,  produce  a  surplus  of  131,508,831  boshels. 

This  showing  of  the  consumption  of  1877-^78  looked  well  enoneh  for 
that  year.  Would  similar  calculations,  applied  to  future  estimatesand 
future  changes  iu  exportation  and  seeding  and  increase  of  population, 
fit  equally  well  the  new  estimates  of  production  1  If  not,  then  on  error, 
either  in  the  estimate  or  in  the  distribution,  ia  probable. 

The  next  year,  1878,  allowing  2^  per  cent,  increased  consomptioD  for 
augmented  population,  over  8,000,000  bushels  more  of  seed  for  enlarged 
acreage,  and  an  immense  advance  in  exportation  to  147,687,649  bashels, 
the  distribution  aggregates  the  high  figure  of  424,728,467  bushels.  Tbe 
estimate  of  the  Department  of  Agriculture  for  1878  was  420,122,400 
bushels. 

So  f&T  the  test  is  a  close  one.  In  these  two  years  the  combined 
figures  for  distribution  make  a  sum  a  few  millionB  less  than  the  aaaumed 
production,  with  no  encroachment  upon  the  average  surplas  stock 
(available  for  food)  in  the  hands  of  farmers  and  dealers  at  the  begin- 
ning of  the  trade  year,  which  may  amount  to  40,000,000  or  50,000,000 
bushels.  The  next  crop  is  that  of  the  census  year  1879,  and  we  take 
the  figures  of  the  census  to  represent  its  production.  We  use  the  same 
calculations,  taking  the  ascertained  population  of  1880,  the  census  area, 
and  the  official  exportation,  with  the  following  result: 
WHEAT,  lan. 
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Tho  exportation  of  180,304,180  bushels  of  wheat  in  the  year  1879-'80 
drew  heavily  upon  the  crop  of  1879,  reducing  the  reserTe  stock  iu  sight 
on  the  first  of  August,  1880,  and  evidently  also  tlie  reserves  not  in 
Bi^ht  in  the  hands  of  the  farmers.  Consequently  we  are  not  surprised 
to  find  that  the  distribution  amounts  to  10,000,000  bushels  more  than 
the  production  of  the  previous  year.  We  now  find  that  the  aggregate 
yield  of  three  years  (by  the  census  and  two  previous  estimates)  is 
1,243,000,000  bushels,  and  the  distribution,  covering  as  nearly  as  possi- 
ble the  same  crops,  1,248,000,0^0.  Certainly  we  can  discover  no  dis- 
crepancy np  to  this  point. 

Two  more  crops  have  since  been  garnered.  Will  the  harmony  be- 
tween apparent  production  and  consumption  still  continue  t  Let  as  see. 
The  largest  product  ever  made  is  reported  in  1880,  amounting  to  498,- 
549,868  bushels.  Allowing 2}  per  cent,  for  increase  of  iiopulation,  the 
consomption  is  242,080,655  bushels.  For  seed  the  requirement  is  in- 
creased to  50,563,530  buBhels.  The  exportation,  the  largest  ever  kuown 
in  this  or  auy  other  country,  is  180,321,211  bushels.  The  total  distri- 
bution is  484,971,390  bushels,  leaving  a  surplus  of  13,578,469  bushels, 
which  is  needed  to  eke  out  the  diminished  supply  of  the  following  year. 

Coming  to  the  year  1861,  in  which  the  reduction  of  more  tlian  100,- 
000,000  bushels  is  noted,  and  in  which  the  price  has  advanced  higher 
than  for  many  prerious  years,  when  the  reserves  of  the  farm,  the  com- 
mercial grsinary,  and  railroad  elevator  are  reduced  beyond  all  precedent, 
a  test  parallel  with  those  of  previous  years  is  a  severe  one;  yet  we  make 
no  change  in  the  basis  of  calculation,  except  that^  in  consideration  of 
extraordinary  prices  and  enforced  economy  in  living,  it  is  deemed  not 
only  fair  but  necessary  to  recognize  a  possible  difference  in  consump- 
tion, and  a  fourth  of  a  bushel  is  therefore  deducted  from  the  per  capita 
allowance  of  each  section;  a  small  difference,  but  a  large  limitation 
might  be  construed  into  accommodation  to  the  greatly  diminished  esti- 
mate of  x>roduction,  and  an  assertion  of  a  theory  of  wide  fluctuation  in 
tho  rate  of  consumption  of  wheat,  which  is  not  probable,  the  wheaten 
loaf  being  more  nearly  a  fixed  quantity  in  an  American's  dietary  than 
any  other  article  of  food.  Should  no  allowance  for  dimini8lte<I  con- 
sumption be  insisted  on,  it  incrciuws  the  amount  consumed  les.s  than 
■  13,000,000  bushels,  which  would  not  require  an  excessive  draiu  on  aver- 
age reserves  in  farmers'  hands.  The  showing  for  1881-'82  is  as  fol- 
lows : 

WHEAT,  1881. 
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Thedeflciencyof  tbo  seaboard  and  Gulf  Stntes  is  greater  Mian  usual, 
and  Kentucky  and  Tennessee  fail  to  produce  tin'  4V  bushels  \ii;v  cipila 
assumed  as  their  food  requirement.  The  suiiilus  of  tin*  yfrnlii -growing 
States  is  small.    The  net  overplus  of  200,000,000  bushels  in  1880  has 
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beeu  rednced  nearly  60  per  cent.  The  current  annual  exportation, 
tlioiiph  Itss  tLiin  two-thirtla  of  that  of  1880-'81,  exhausts  tbiB  Burplus, 
and  also  reduces  to  the  lowest  limit  (in  many  years)  the  asual  re8er\-es 
on  baud  ni  farmers'  bia  or  mercfaauta'  granary  at  the  close  of  each  cjrop 
year. 

^iinimbifT  lip  the  resnlts  of  these  calculatibiis,  it  is  seen  that  the  dis- 
tribution of  two  years  is  less  by  a  very  small  margin  than  the  produc- 
tion. In  two  other  years  it  is  more  by  an  equally  small  difference ;  and 
only  in  ilio  liist  year  is  there  an  ap))arent  discrejiancy,  which  is  fiillr 
accounted  for  by  the  dimiuiislied  stocks  in  hands  of  growers  aod  deal- 
ers as  couipari'd  with  the  large  surplus  of  August  1, 1881,  when  possi- 
bly 4.1,0l)0,0yy  bushels,  exclusive  of  seed,  were  in  existence  east  of  the 
liocky  Mountains  aud  20,000,000  on  the  Pacific  coast  The  recapitu- 
lation is  as  follnws: 
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The  result  is  an  estimated  production  of  2,122,626,009  buabels  in  five 
years,  and  adistribution  of  2,140,180,260  bushels,  an  excess  of  20,554,251 
bushels.  If  this  represents  truly  the  facts  of  production  and  distnbu- 
tioii,  it  shows  that  the  sui-plus  on  hand  at  the  close  of  the  wheat  year, 
August  1, 1882,  was  about  20,000,000  bushels  less  than  at  the  same  date 
iu  1877.  It  is  certain  that  the  unexampled  exhaustion  of  stocks,  in  con- 
sequence of  last  year's  diiuinished  product,  did  reduce  stocks  to  that  ex- 
tent at  least.    A  few  facts  will  make  this  matter  plain. 

The  early  exhaustion  of  the  surplus  is  indicated  by  results  of  returns 
of  wheat  on  hand  March  20, 1882  (four  months  beibre  the  close  of  tbe 
wheat  jejir).  compared  with  the  quantity  on  band  >farch  20, 1881,  iu 
lliu  i'olhiwing  States,  which  furnish  a  large  proixntion  of  the  surplus  of 
wbeut : 
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Instead  of  25  percent,  on  hand  at  that  date, there  was  only  2i  i>er 
cent.,  while  the  actual  quantity  on  hand  of  the  reduced  crop  of  1881  was 
less  liy  luwrly  2'J,<KH>,000  bushels ;  a  decrease  of  nearly  half. 

The  I'eduction  in  tbe  visible  supply  of  the  Atlantic  coast  wheat  v» 
also  iu  very  nearly  the  same  pioportiou. 
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TIio  comi>ari8on  is  as  follows : 

March  20,  iet» 36,««4,e3T 

March  19,1881 22,907,003 

March  18,  1888 13,415,9'il 

From  this  time  to  Jnne  24,  the  rec^pts  at  seaboard  ports  were  only 
10,04I!,83d,  and  the  visible  supply  (stock  "ia  sight")  had  in  that  time 
been  i«dut:«d  2,860,478  bnshels,  showing  that  a  little  more  than  7,000,000 
bushels  had  in  the  meantime  come  from  all  farms  eoAt  of  the  Rocky 
jVIoiintaius  over  the  thiuugh  routes  eastward,  though  a  small  additional 
quantity  bad  been  drawn  &om  farmers  for  local  distribution.  It  is  evi- 
(leut  from  these  facts  that  there  waa  little  more  than  half  of  the  osoal 
surplus. 

E4:x>m  this  eiposition  it  may  bo  fairly  assomed  that  tlie  amount  of 
wheat  required  as  food,  in  years  of  average  abundance,  is  4§  bushels 
[>cr  capita;  that  it  scarcely  ever  exceeds  4^,  and  rarely  falls  below  4^ 
bushels. 

It  may  also  be  assnmed  that  the  estimates  of  production  are  substan- 
tially correct  as  to  the  crop,  and  that  they  assuredly  are  not  too  high, 
if  divergent  at  all  from  the  actual. 

The  increase  of  wheat  production  in  thirty  years  is  quite  remarkable, 
and  its  progress  westward  equally  notable.  There  has  been  an  increase 
of  (nearly)  14  per  cent,  on  the  Atlantic  coast,  of  427  per  cent,  in  the 
Central  States^  and  ai32  per  ctnt.  in  the  country  beyond  the  Missis- 
sippi. In  ten  years  past  the  increase  has  been  63  per  cent,  in  the  central 
belt  and  92  in  the  Trans-Mississippi  region,  though  the  actual  increase 
in  bushels  was  greater  in  the  former~88,3SS,110  against  82,120,609 
boshels. 

The  production  of  each  grand  division  is  thus  shown  for  each  decennial 
enumeration: 
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The  percent)^  proportions  of  each  crop  produced  in  each  division 
are  thua  comp^ed: 
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It  will  be  seen  that  the  proportion  grown  In  the  central  belt  has  not 
declined  in  thirty  years,  thongb  it  is  less  than  twenty  years  ago.  In 
the  last  decade  it  has  slightly  advanced. 

The  most  striking  fact  in  wheat  production  is  the  increase  per  capita* 
notwithstanding  the  ])henomenat  increase  in  i>opu1ation.  It  was  4.33 
bnsbuls  in  1K40;  5.5  in  1S59;  7.28  in  1869;  and  9.2  in  1879.  The  fol- 
lowing exhibit  gives  the  quantity  per  capita,  with  the  acreage  and  the 
j^polation  of  eacli  State.  ,  ~  r 
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The  local  changes  of  production  are  seen  clearly  in  the  acoompanying 
diagram,  which  represents  the  ten  principal  wheat-growing  States  iit 
each  enumeration  m  the  order  of  their  prominence.    Two  States  in  the 
last  list  exceed  the  production  of  the  whole  ten  of  the  first,  and  very 
nearly  equal  the  entire  crop  of  1819.    The  first  in  1849  literally  becomes 
the  lost  in  1879.    Only  three  of  the  first  list,  New  York,  Maiyland,  and 
Virginia,  fail  to  appear  in  the  last.    The  tenth  State  in  1879,  Pennsyl- 
vania, has  a  production  considerably  in  excess  of  the  first  in  the  list  of 
1J$49,  which  is  also  Pennsylvania.    Ten  States  in  1849  prodnc4>d  86  jier  i 
cent.  6f  the  crop,  75  in  1859,  79  in  18G9,  and  75  in  1879j  i.  e.,  about  | 
thr«e- fourths  of  the  product  is  grown  in  less  than  one-fourth  of  the  i 
States  and  Territories,  showing  that  while  wheat  can  and  may  be  grown 
in  «very  political  division  of  the  United  States,  there  are  climatic,  geo- 
logical, or  economic  reasons  for  unequal  and  patchy  distribution  of  thU 
important  crop.    These  changes  are  shown  in  the  following  table: 
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The  rate  of  westward  movement  of  wheat  ia  greater  than  that  of  com. 
Calculating  the  distance  traversed  westward  on  the  line  of  the  fortietli 
piinillel  (which  very  nearly  divides  the  crop  into  nortberu  and  sontberu 
halves)  at  the  rat©  of  280,135  feet  to  each  degree  of  longitude,  the  move- 
ment of  thirty  years  is  equal  to  411  miles,  or  13.7  miles  per  anunm.  Tlio 
ctntter  liue  of  production  passed  through  Eastern  Ohio  in  1849;  Uirough 
the  eastern  line  of  counties  of  Indiana  in  1859}  Eastern  Illinois, in  the 
western  line  of  Pratt  County  in  1869,  and  the  center  of  Illinois  in  1819, 
as  indicated  in  the  following  statement: 
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The  accompftDying  oatlme  map  of  this  region  shows  the  central  line 
diviiling  the  crops,  both  of  wheat  aud  corn,  ut  the  four  tluueniiial  daU-K. 

The  movomont  of  thirty  years  was  throiigli  7^  degrees  of  lougiLude. 
It  has  not  beeii  equal,  mure  than  half  of  the  stride  having  becu  accom- 
plisfacd  in  the  fir»t  ten  years.  Nor  has  tlte  march  been  withoot  retro- 
grade, as  the  line  of  equal  division  of  the  crop  was  carried  in  1877  fully 
a  tbinl  of  a  degree  farther  than  iu  1879,  when  the  Ohio  Valley  pro- 
dnced  180,000,000  buuhcls  and  the  entire  Nortliwest  only  about  two- 
thirds  as  much  on  nearly  the  name  area.  It  is  possible  that  the  move- 
ment may  at  some  fatare.day  tend  eastward  after  the  western  limit  is 
reached.  The  receding  eastward  in  1879  was  in  oonsoquenoe  of  a 
higher  rate  of  yield  in  the  older  winter-wheat  States,  in  part  from  bet- 
ter cultivation,  tile-draining,  aud  wiser  management,  with  the  aid  of  a 
propitious  season.  The  following  statement  iUostrates  the  differeoco  iu 
yield: 
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The  highest  rate  of  yield  in  the  northwest  fails  to  equal  the  lowest  lo 
tbe  great  winter-wheat  States  east  of  the  Mississippi.  It  is  fair  to  say 
tbat  the  dlfferenoe  here  presented  is  greater  than  the  average  difference 
of  a  series  of  years,  yet  the  causes  producing  it  act  with  much  uniform- 
ity and  certainty,  aud  tbe  fact  enforces  au  important  lesson  in  wheat 
hnsbandry. 

Exportation. — Tbe  exportation  of  wheat  aaaumed  increased  impor- 
tance during  the  war  period  fivm  the  high  price  of  gold  (wheat  being 
sold  Tirtoally  for  gold),  and  from  the  ueccjwity  for  something  iu  the 
place  of  cotton  with  which  to  pay  for  necessarily  heavy  imiiorts. 
During  those  four  years  the  average  aiiuaal  shipments  exceede<l 
50,000,000  bushels.  For  five  years  thereafter  the  annual  shipmeuts 
averaged  but  20,000,000.  Then  a  new  impetus  was  given  to  the  trade, 
llrst  &om  increased  conemnption  of  wheat  in  an  era  of  progress  and 
prosperity,  and  afterwards,  when  a  check  came  to  the  general  prosperity 
of  tbe  great  nations  of  western  Europe,  seveml  unpropitious  seasons 
in  succession  caused  a  largely  inoreased  demand  on  oui-  supply,  which, 
fortnnately,  was  ample  for  all  demands.  The  high  prices  which  T6- 
salted  have  greatly  inoreased  tbe  acreage,  which  has  been  doubled 
in  fifteen  years.  Since  18S0  the  exiwrtatiou  has  never  fallen  below 
fifty  millions,  except  in  1871-'72,  aud  for  four  years  past  it  has  averaged 
159,000,000  bushels  per  annum,  and  an  export  value  of  (187,000,000. 
The  foreign  shipments  of  five  years  have  equaled  the  volume  of  exporta 
of  sixteen  previous  crops. 
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OATS. 

Thia  crop  in  1881  was  ao  exception,  the  only  cereal  not  serioasly  im> 
paired  by  the  viciBsitndes  of  the  season.  It  was  not  a  large  crop,  and 
scarcely  a  medinm  yield.  The  average  was  24.7  boahels  per  aere,  the 
average  for  eleven  years  being  27.6  per  acre.  This  ia  the  lowest  rate  for 
that  period,  with  the  exception  of  22  bushels  in  1874.  The  range  was 
from  22  to  31.6  bushela. 

The  valae  was  also  higher  than  in  any  year  since  1870,  except  in  1874, 
when  it  waa  52  cents.  In  1880,  when  the  yield  waa  25.8  buahtjs,  sligbUy 
under  an  average,  the  price  was  36  cents,  precisely  the  average  of  ekven 
years.  It  would  nave  been  somewhat  higher  bnt  for  the  extraordinary 
abnndance  and  anastial  cheapness  of  com.  So  when  the  prodaction  of 
maize  fell  off  500,000,000  bushels  in  1881,  the  valae  of  oat«  advanced 
ten  cents  per  bashel,  notwithstanding  the  yield  of  24.7  bushels,  in  con- 
seqaence  of  the  still  greater  advance  of  corn,  these  grains  being  used  in 
terchaugeably  for  feMiog  certain  farm  animals. 

The  value  per  acre  for  this  series  of  years  is  found  to  be  about  $lft 
per  acre. 
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This  is  the  only  cereal  crop  of  which  a  sapply  for  home  oonKnoption 
!b  not  produced  in  this  country.  WhUe  the  average  prodnotioQ  alnoe 
1870  has  been  36,000,000  boshela,  the  importation  in  exceu  of  ezporta 
has  been  about  6,000,000.  Its  acreage  has  increased  in  nearly  the  same 
lutio  aa  the  area  of  wheat,  yet  the  supply  lags  behind  demand,  fiiiling 
to  beep  pace  with  the  increaae  of  the  beer  manufactnre.  The  <sop  of 
1881  wae  a  small  one,  averaging  20.9  bushels  per  acre,  about  the  same 
as  those  of  1874  and  1875,  and  larger  than  that  of  1872 ;  others  of  the 
past  decade  ranging  upwards  to  24.5  bushels.  The  inflnenoe  of  price 
on  extension  of  area  Is  well  exemplified  in  the  history  of  this  cn^.  In 
1872  there  was  a  large  importation,  causing  some  reduction  in  prioe. 
The  next  year  there  was  no  enlargement  of  the  breadth  cultivated,  and 
the  price  went  up  from  73.9  cents  to  91.5.  In  1874,  the  year  fol- 
lowing, the  expansion  exceeded  two  hundred  thonsand  acres,  producing 
no  increase  of  aggregate  product  in  that  year  of  low  yield,  so  that  the 
pritM  atood  at  92.1,  and  a  farther  enlargement  of  200,000  acres  followed, 
bringing  the  price  down  to  81.3  cents,  which  stopped  the  tucreaae  of 
area,  while  better  crops  and  larger  importa  still  farther  redaced  tlie 
price.  The  reduction  of  4,000,000  last  year  sent  np  the  price  ttgsdn 
from  66.6  to  83.3.    The  crop  statement  is  aa  followa : 

A  noticeable  foot  in  the  local  distribnti<Ht  of  barley  ooltiTatlon  is 
the  Ifu-ge  proportion  in  three  districts  widely  separated — California, 
Kew  York,  and  Minnesota — which  together  produced  23,000,000  of  the 
41,000,000  bushels  grown  last  year,  and  25,000,000  of  the  44,000,000  in 
the  oensns  year.  In  Oalifomia  its  distribation  is  qolte  general — Ala- 
meda, Oolusa,  Monterey,  San  Joaqnin,  Santa  Olara,  and  Sacramento 
b^g  the  coQDties  of  largest  production,  together  supplying  more  than 
5.000,000  of  the  12,000,000  bushels  prodnced  in  1879.  In  ISew  York, 
Obtuio,  O^ngft,  Monroe,  Yatea,  Niagara,  and  Wayne,  in  the  wheat 
district  of  Western  TSew  York,  aie  the  principal  factors  in  production, 
ptododng  nearly  half  the  crop  of  the  State.  In  Wisconsin,  Boctt, 
Waokesha,  Fond  da  Lac,  Jefferson,  Sheboygan,  Walworth,  Washing- 
ton, and  Milwankee  yield  a  large  portion  of  the  crop.  In  Oalifomia  it 
Is  osed  oonsidetably  for  feeding,  as  it  is  in  the  East  for  drinking  pur- 
poses.   Yery  little  is  grown  in  the  Sonth. 
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BTB. 
Tbis  crop  shared  in  tbe  dJBaster  tliat  overtook  wheat  in  18Si,  aaA 
made  the  lowest  yield  in  ten  yearg.  Its  average  yield  is  greater  than 
that  of  wlmat,  being  nearly  11  bushels  for  a  period  of  years  thipnghobt 
tho  country,  while  that  of  wheat  slightly  exceeds  12  bnsheU.  Zjast 
year  the  estimated  average  was  11,6  boshels.  The  range  of  the  general 
average  is  about  4  boshels,  or  &om  11,6  to  16.9  daring  the  past  decad& 
Pennsylvania,  Illinois,  Kew  York,  Wisconsin,  and  Iowa  are  the  princi- 
pal factors  in  the  supply  of  this  cereal,  producing  nearly  two-tiiirds. 
In  tho  South  its  real  prominence  fails  to  appear  in  the  census  record, 
OR  it  is  far  more  ased  there  for  pasturage  than  for  the  grain,  which  is 
iiiuinly  used  for  seed.  The  following  table  is  compiled  from  the  records 
of  estimates  of  this  Department: 
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BUCKWHEAT. 
This  crop  has  a  restricted  range.  It  is  annually  grown  to  the  extent 
of  about  12,000,000  bushels,  of  which  two-thirds  are  produced  in  Hew 
Fork  and  Pennsylvania,  for  consumption  largely  as  breakfast-cakes  in 
the  great  cities  of  the  seaboard.  A  small  quantity,  however,  is  anna- 
ally  reported  from  nearly  all  the  States.  In  the  South  its  production  is 
extremely  limited — restricted  to  a  few  experimental  patches.  Its  acre- 
age has  nearly  doubled  in  ten  years.  The  crop  in  1881  was  the  smallest 
ever  reported — 11.4  bushels  per  acre.  The  range  has  been  from  this 
flgnre  ap  to  20  bashels.  The  comparison  of  estimates  of  eleven  years  is 
u  followB: 
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POTATOES. 

Never  lias  there  been  so  disastroas  a  season  for  potatoes  at  that  of 
1881.  The  range  of  estimated  yields  is  from  53.6  bnsbels  per  acre  in  that 
year  to  110.fi  in  1875.  The  average  for  the  period  is  placed  at  84.3  bush- 
els; BOthatbothaifafnll  crop  was  gathered;  in  some  States  scarcely  a 
tliird  of  a  crop,  while  a  few  had  two-thirds  of  a  full  yield.  The  price 
was,  of  coarse,  higher  than  ever  before,  90,9  cents  per  bushel,  at  the 
date  of  returns  of  prices  in  December,  and  higher  as  consamption  ex- 
hausted the  partial  supply.  The  lowest  price  during  the  period  was 
38.9  per  bnshel,  in  1875,  the  average  for  eleven  years  56.1.  The  loss  of 
70,000,000  bushels  was  severely  felt,  and  could  not  be  mode  good  by 
importation.  Though  Irish  and  Seotfih  potatoes  were  sold  in  every 
market  east  and  westj  and  the  trade  acknowledged  to  have  attained 
extraordinary  proportions,  but  8,789,860  bushels  were  brought  in  at  a 
cost  of  (4,660,120,  against  2,170,372  bushels  the  previous  year.  Siz-sev; 
entliB  of  the  shortage  was  not  made  up,  and  there  was  a  similar  scarcity 
of  root  crops  of  all  kinds. 
Xtttmatti  ammal  proiatet,  aenage,  i 
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The  grass  crop,  green  and  dry,  la  worth  more  than  any  other  in  this 
country.  The  hay  is  worth  far  less  than  the  pasturage  in  intidnsio  value, 
and  yet  grass  depastured  produces  an  overwhelming  proportion  of  the 
growth  in  flesh  of  all  animals,  and  bears  an  important  part  in  the  fatten- 
ing or  furnishing  of  beeves.  The  following  table  presents  the  annual 
estimates  of  this  Department  of  the  product  and  value  of  the  hay  crop. 
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CATTLE  EXPOBTS. 

Prior  to  1877  the  exports  of  stock  were  small  and  comparatiTel;  oni- 
form.  In  October  of  that  year  commenced  the  export  of  beeves  of 
the  short-hoTD  and  other  grades  from  northern  seaports.  The  cattle 
hitherto  shipped  Tere  sent  from  Texas  and  Florida,  and  vent  mostlj 
to  the  West  lodieB.  These  cattle  averaged  916  to  117  per  head,  and 
the  valne  of  the  aggregated  cattle  e^iorted  never  veal  much  above 
(20  until  the  era  of  rat  beeves  oommeBced.  The  table  of  average 
prices  discloses  the  fiiot  that  the  shipments  for  three  months  of  vest- 
em  cattle  brought  the  average  far  1877  ap  to  931.86 ;  the  next  year  the 
avenge  iras  9^.69,  and  as  the  proportion  of  short-horn  blood  increased, 
the  aven^  advanced,  and  stood  at  177.03  in  1881.'  While  the  long 
homB  of  Texas  averaged  116.84  in  that  year,  northern  beeves  exported 
from  Boston  averaged  $(^.68,  or  one  short-hom  equal  to  six  Texans. 
The  tables,  Thich  are  dedaotions  from  the  customs  records,  will  be  found 


B  Increase  in  exportation  of  horses  was  rapid  fix>m  1870  ttf  1878,  but 
a  steady  decline  has  followed  since  that  date.  The  decline  in  the  move- 
ment of  mnkfl  oonunenoed  two  years  later.  The  prospect  is  &Torable 
f(tt  oontJnuanoB  of  the  foreign  trade  in  both  htnties  and  mnles.  The  ex. 
port  of  sheep  on  fbot  has  bMn  declining  for  fbnr  years.  Fork  products 
are  shipped  to  foreign  countries  in  preforenoe  to  live  hogs. 
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SxporU  a/cattle/rom  ISTl  la  1681,  tnclufn,  by  «m 
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AD7A:iiT0S  tK  F^CS  OF  BBGVSS. 

Th4  cQitrM  of  prioee  of  t^eeToa  for  «lx  ywui  piwt  In  mggHtaT*.  Tbt 
GUi^ogo  market,  tlte  ceater  of  Vat  tra4«  far  doowitH)  eoamupp^oa  «Bd 
«Xjpprti  c«n  furaiftli  »  BafBcieot  bistan  of  piic«a,  Fw  (brw  y«ftni|  fi'OB 
18t6  to  1870,  Uforo  waa  a  oaB8t4nt  deoliue,  WBomitiiv  W  SM>  |mr  oest. 
{ttrdiaiiie  Wves  dumiff  tliis  period-  Tlieu  oow««nood  •TU«,vUek 
in  three  years  exceedm  ^  per  oetit.,  Uie  advanfle  iDOvJuc  riowb'iB 
1S79  aad  18S0,  bat  mach  more  rapiilty  doriD;  1881,  the  increase  being 
fblly  tl  per  bttudred  of  liT«  weight  during  tb*  yefur,  Bofc  iAer  Decem- 
ber, 18S1,  the  advance  was  extraonlinnry,  if  not  anprecedentedi  ^ 
range  for  "choice"  being  from  $5.85  to  $6.35  in  Jauaary  of  1882,  and 
finuB  48.65  to  18.90  iu  June,  or  more  thiui  IG  per  cent  advaoee  in  six 
OOlitliB. 

The  adViUico  in  the  value  of  extra  beeves  in  Uieae  stz  montbt  vu  •>- 
moftt  40  per  cent.,  and  nearly  as  mneh  in  Jane  as  in  five  months  preced- 
ing.    'Bi6  reeoM  of  prices  on  the  1st  of  Jtumary  is  aa  folhjws: 
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Ttie  npirnrd  mevemeDt  of  1S81  in  ontj  a  prelnde  to  the  {Mlva&ce  siaee 
janaary,  as  follows: 
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In  "bntoher'a  stook'Ute  range vu  fiom  $2.75  to  $i^  in  Jannaiy, 
and  from  $3.50  to  16  in  Jnne;  tlw  latter  iat«  being  a  lednctiou  from 
Ida;  prices. 

The  oaose  of  tliis  great  advanoe,  which  occasioned  some  Borprise 
among  prodaoera  and  great  constematioD  among  oonBomers,  has  oeen 
(tften  a«ked.  Tbera  are  Beveral  oaoses.  The  exportation  of  extra 
beeves,  wbich  oommenoed  in  1877,  and  increased  jear  bj  ^ear.  both  as 
live  and  dead  meat,  is  an  elemen^  bat  does  not  account  fiir  the  spas- 
modic Junps  in  the  rates  of  recent  months.  Another  Element  itfeqnal 
or  BOpeilor  strength  is  tbe  great  destmction  of  oattle  on  the  plains,  and 
in  Uie  Mrbs  and  valleTs  of  tba  Bod^  Mountains,  in  the  winter  of  1S80- 
ISQi,  bT  oold  and  starvation,  amid  the  drifts  and  severities  of  the 
nnaanal  season.  While  this  oaase  tended  to  stiffen  prices  in  1881,  it  is 
not  contlnnonsly  operative,  as  the  past  winter  was  veir  fovorable,  and 
nmnbtts  are nowin<n«asing  rather  than  diminiahing.  The  third  caose, 
•etfaig  in  oHuiinotiwi  with  the  two  preceding  with  a  cmnnlative  effect, 
is  the  "  foilnre"  of  the  last  com  crop,  the  lugfa  price  of  feeding  mate- 
'xlal— all  together  producing  an  excitement  in  the  market  that  partook 
vt  tt»  natore  of  panto. 

Hiere  are  asenmed  oaoses,  assigned  by  ODinformed  writers,  which  are 
baseless  or  wlthont  appreolable  weight,  sach  as  the  drowning  of  oattle 
1b  the  IDssisslppl  ovn^ow.  It  is  tme  tiiere  was  some  lomi  loss  In 
numbers,  bat  nob  In  prospective  beef  sapply  of  the  great  markets,  or 
jsp^iedably  in  home  Bnpply,  as  beef  is  scateely  a  prodaot  of  cotton  plan- 
•tations. 

What  of  the  ftitore  of  prices  1  There  has  already  been  a  dedine 
aiilQe  the  commenoement  of  improvement  of  the  com  prospects  of  1882. 
While  prices  cannot  continue  to  increase}  and  cannot  be  permanenUy 
maintained  under  ftiU  harvests,  it  is  probame  that  the  low  rates  of  a  few 
years  ago  will  not  soon  preva^  if  ever,  ^e  general  tendency  through* 
out  the  world  is  toward  a  high  rate  for  meat,  compared  with  grain  and 
other  animal  inrodaotB. 
i  VAKH  AimiLkLB  AT  OHIOAOO. 

The  increase  in  the  oattle  movement  to  Ohieago  has  been  steadj^  and 
is  attduiDg  large  proportions,  amonnting  to  nearly  two  hnndred  per 
oant  in  ten  years.  The  receipts  of  swine  have  more  than  doubled  in  ai« 
.•ame  time.  Sheep  ai«  moving  in  larger  nnmbers,  bnt  three  times  as 
many  cattle  and  twelve  times  as  many  hogs  are  now  annually  received 
io  this  market 
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The  differvnee  between  receipU  and  sMpnenti  repreBents  the  nombas 
taken  in  Chicago  for  home  consomptioD,  a  large  proportion  of  which 
is  vaed  in  meat  "mannfoctnre,"  in  oatting  and  packing  for  ahiinnen^ 
and  aale  aa  "dead  meat."  The  hones,  vhich  do  not  contribate  to  the 
meat  trade  of  Chicago,  aie  reported  in  amall  numbers: 
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The  Cliloago,  Burlington  and  Qaincy  line  drains  t^e  central  belt  of 
beef  production,  and  the  Chicago  and  NorthweBtem.  the  Beck  laland, 
Ohieago  and  AltfHij  and  Wahash  roads  hold  each  a  Bhize  of  thebaffic^ 

■■..,..  Cookie 
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vhile  many  other  roads  aid  in  coUeoting  the  herda  that  are  lapped  or 
alaaghtw«d  at  Ohioago.  The  a&me  lines  are  piominent  in  the  more- 
moDt  of  other  kinds  of  stoclE. 

Wll^TTEB  FEEDING  OF  FABM  ANIUAIA 

It  has  lon^  t>een  a  question  -witlt  thonghtftal  observers  of  average  re< 
Bultsof  winter  feeding  of  cattle,  whetlier  the  maaorialremainderof  hay, 
Btrav,  and  com  stover  feil  dorine  tlie  winter  may  not  be  the  only  profit- 
able reeolt  of  the  winter's  feeding.  This  material  represents  some 
hondreds  of  millions  of  dollars  in  value,  and  it  is  sa^d  with  maoh 
labor  and  expense,  and  "ibd  oat"  daily  for  some  five  montliB  of  the 
year  in  middle  latitades.  Comparatively  little  of  it  does  m<«e  than 
keep  np  animal -heat,  acting  as  fusA  in  the  animal  fttmace,  bat  not  as  a 
flesh  former. 

To  ascertain  the  resnlts  of  prevailing  practice,  and  learn  whether  tliis 
loss  is  a  necessity  or  a  blonder  little  short  of  criminal  waste,  the  inqniry 
was  institated  as  to  the  average  increase  in  weight  of  stock  two  yeus 
old  and  npwards,  daring  the  season  of  winter  feeding.  Of  coarse  a 
precise  average  is  impracticable,  as  the  feuita  vary  so  widely  according 
to  prevailiag  practice,  not  only  in  different  connties,  bat  on  difTerent 
fiarms;  and  tiie  jadgment  of  ditfereut  observers  would  also  be  variant, 
if  reporting  npen  the  same  district  Bat  the  retnms  show  (dearly  and ' 
couolnsively  ttiat — 

1.  A  oonsiderable  peroentage  of  stock  fed  actoally  lose  in  flesh  and   ' 
in  weight. 

2.  Another  large  ftaetnon  m^ntain  their  weight  and  add  to  bone  and 
size  of  frame,  but  decrease  in  flesh. 

3.  A  small  proportioD  make  increase  of  weight,  6, 10,  20,  or  30  per 
oent^  depending  apon  comfiDrtable  shelter  and  amount  and  variety  of 
feed. 

The  difference  between  a  loss  of  6  or  6  per  cent,  and  a  gain  of  equal 
proportion,  say  100  pounds  in  fhe  northern  belt,  in  which  wintw  faeding 
is  a  general  necessity,  is  equivalent,  at  the  low  average  rate  of  $S  per 
han&ed,  to  more  than  Htby  million  aollars.  Hiis  amount  ooold  easily 
be  made  if  only  a  part  at  the  diiference  between  average  neglect  and 
Bkillfbl  feeding  were  obviated. 

The  Kflw  England  returns  claim  a  small  gain  in  most  counties;  a  few 
repiHt  growth  in  frame  wiUt  loss  in  flesh,  and  occasionally  an  nnqoali- 
fied  reduction  in  wnght.  In  Vermont  the  gain  is  more  general  and 
somewhat  greater,  usually  6  to  10  per  cent.,  while  some  assume  an 
increase  of  26  per  cent  In  Western  Massachusetts  a  good  g^  la 
r^Hoted;  in  the  Connecticut  Valley  15  per  cent 

The  estimate  of  fi  to  10  per  cent  gain  is  very  general  in  New  York. 
A  few  report  20j  average,  abont  10.  Some  make  any  increase  to  depeoid 
on  feeding  with  grain.  In  Broome  Ooonty  the  difference  between  ma- 
terial loss  and  decided  gain  is  made  dependent  on  a  ration  of  cotu  meat 
The  reported  gain  in  Kew  Jersey  is  about  the  same  as  in  New  York. 

Three-fourths  of  the  retnms  from  Pennsylvuiia  claim  a  gain  of  flesh 
In  winter.  In  Lancaster,  Delaware,  Bedford,  Clinton,  and  other  good 
farming  districts,  where  cattle  are  fM  for  b^  a  gain  of  30  to  40  per 
cent  is  claimed;  in  most  of  the  counties,  according  to  the  care  or  neg- 
lect which  characterizes  their  cattle  husbandry,  the  percentage  falls  to 
30, 15, 10,  or  less.  In  several  a  loss  of  3  to  6  per  cent  is  assumed,  and 
probably  witli  good  judgment  The  average  g^n  is  not  more  than  10 
percent. 
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DoUirare  and  Uarylond  daim  a  maaXl  gtun,  aTara^ns  5  to  10  per 
OMt.  The  ^tn  is  very  little  in  Virginia.  In  Smyth  Ooontr,  a  flo« 
grazing  region,  gain  is  estimated  at  150  to  aOO  ponnds.  Matthews  and 
Warwick  estimate  20  per  cent.  Londonn  is  placed  at  15.  The  nsnal 
estimate  is  6  to  10,  and  sevaisl  reports  indicate  a  loss.  Among  oonn- 
ties  that  report  a  loss  are  Patrick,  Clarke,  Hanover,  Lonisa,  and  King 
Q«or|[e.  Others  say  that  cattle  abont  "hold  their  own"  in  winter.  A 
foir  average  of  the  somewhat  indeflnita  retoms  soaroely  exoeeda  A  per 
cent. 

The  gain  and  lose  in  ITorth  Carolina  abont  balance  eaoh  otber.  The 
cattle  bare  lived  throngh  the  winter.  It  is  not  mnoh  better  In  Oeoisia. 
Some  re^mli  a  lou  of  flMh  and  weight,  otliers  maintain  a  atatu  fuo,  whDe 
a  few  aawrt  a  email  gain.  Id  Texas  oaAtla  "  sometimes  lose  uid  soue- 
tinie«  gain,"  car  **  merely  live,"  and  in  ■ome  oaam  they  are  not  fortoBatfl 
enough  to  live.  It  is  rather  a  loss  than  a  gain  in  Arkanaaa.  Oplnfona 
of  TMuteasee  reporters  are  abont  equally  divided  between  lose  and 

ro.  In  Anderson  County  it  is  estimated  that  two-yearndda  will  hiee 
p«r  oent  in  wint«r.  "If  well  fied,"  they  will  gain  30  per  oeiit.,  aaj 
•evaral  report«rai  " but  they  are  not  well  lad  as  a  mle,  and  ao  the 
aetnal  reeolt  ii  a  loss  of  20  per  oent." 

There  ia  a  great  dillerance  in  &et  and  in  opinion  in  the  West  Virginia 
ntnmt.  The  difference  liea  between  a  oorrent  habit  of  neglect  md  s 
thrifliy  cutom  of  syntematio  fbeding  for  flesh.  *'  When  sheltered  and 
fed  corn,  steers  two  years  old  will  gain  100  to  200  ponadi)*  in  Plaaaanta) 
while  in  KeDowell,  liloholas,  and  othw  aoothem  eonntias  a  lase  is 
osTially  suffered.  Taking  the  State  altogether,  it  is  evident  that  the 
»T«r«ge  Increoae  of  winter  months  is  smaU. 
The  verdict  of  Ohio  ia  that  cattle  well  proteoted  and  properly  ftd 

ein  in  fleahand  in  welghtin  winter.  If  onsbeltwed  and  keptisi  oouee 
y  and  straw,  tht^  w'U  Iom,  As  a  fact,  the  stoofc  of  many  eoontiai  is 
in  worse  condition  in  spring  than  in  fall,  and  in  some  it  is  probable  that 
the  kw«  in  weight  is  not  compensated  for  by  growth  ia  boneand  bane. 
ThWHi  Ht  otJi^  where  the  eafttMn  of  feeding  as  a  busioess  has  eom- 
yelled  eoonomy  in  flesh  prodnetion,  vhieh  hy  no  meaoa  is  eamvalent  to 
stinting  In  feeding  niaterial.  The  statenumti  of  oarreiswadanta  are  in 
•ome  owes  estimat«tl  averagee,  in  otbon  hypothetioal  estimates  of  whit 
might  and  should  be.  The  Fayette  retain  eatimateH  with  {ooper  oue 
and  feeding  a  gain  of  150  to  200  pounds  during  the  winter.  In  Ofintni 
the  gain  is  plaoed  at  fiO  to  IfiO  pounds  in  tho  handa  of  those  cateoMd 
good  fiaeders.  Under  snch  ibvomble  cirQumstanoeA,  thegain  ie  idaeed 
at  20  per  cent  in  Lorain,  15  to  30  ia  Seneca,  20  in  Van  Wertana4«w- 
reuw,  15  to  20  in  Fairfield,  if  grain  is  fed ;  10  per  ttent.  in  Highland, 
Union,  and  Wyandot ;  Ifi  to  -0  in  »  mild  winter  in  Vintou ;  10  per  cent, 
in  Champaign,  Koble,  Pike,  and  Sandusky;  5  to  10  per  oent.  in  An- 
glaise,  6  in  Fulton. 

It  ia  not  stated  that  those  bto  the  average  gains  of  these  oonnties, 
the  fftvovable  conditions  required  not  existing  on  all  fanoB.  It  is  stated 
that  in  Geanga,  however,  cattle  "gained  in  weight  this  winter  20  toSO 
per  cent."  It  is  claimed  that  in  Coahacton  the  aotoal  gain  of  tho  winter 
months  is  not  more  than  a  fourth  tw  much  as  in  the  autumn.  It  is 
held  in  Cuyahoga  that  on  some  farms  there  is  gain,  on  others  loss,  de- 
pendent on  feed  and  care.  Cattle  are  aesomed  bwely  to  "hold  their 
own"  in  Greene,  Hocking,  and  Lncaa.  A  toss  ttom  10  to  20  per  oent.  is 
the  estimatad  aToroge  result  in  Adams,  iVthens,  Jefferson,  Bichland, 
and  Wayne.  The  returns  &om  many  other  eonnties  give  similar  ittte-  I 
ments,  cdiowlng  that  good  fiurmera  seonre  a  gain,  and  others  aqlbr  Ion 
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of  Oaeb.  It  ia  repeatedly  stated  tfaat  ordinal?  ossBe  Karoely  nMintrim 
the  statoR  of  tbe  antamn. 

InMiehiean,  ftilly  half  of  the  oonntiea  reptfft  some  gam,  and  half  of 
the  remalader  a  los«  varying  ttom  6  to  30  per  cent  All  show  a  vide 
diMrepaaoy  between  tbe  aetoal  and  the  poaeible.  A  few  of  the  remark! 
wo  appended. 

UtCSnaAH.^CHfffM :.  if  w«ll  fbd  Hid  aaT«d  for  will  giun,  w; ,  Wpat  atot. :  tha  nn- 
■«•  bold  tb«ir  own  w  Qcdiokdl;  owMk  for.  Scrry ;  llwa;*  mm;  if  waU  ted  should 
miu  ftvm  rae  ta  two  pouada  no-  ditj.  OrMsfori :  Aa  *  ral^  un«(  prapul;  ooivd  tor, 
tow  10 pir  MQl. ;  IkHau*  uvlMralqg  to  Mi*  tnttwr  earoaf  tbeix  jonog  ctttU.  ^Ila- 
p«a :  ir<W«d  for  will  Kkla  tlin*  powiAb  per  da;  1b  fle»lt ;  30  per  oent.  of  tl»  7<nunff 
wttlBlotteflnriuBtliewint^riiiQHtiw.  Qrn»aTravm)  ATen«i«lUyf«lmt»-b|«MWi« 
poUtOM^uidgafiibwidBNnal;.  CAj^i^mm;  AJwKngt|l[LwbMiweUM,«a;10pWMiil. 
2MbwM.-  OmenUj  low  U  paroenk;  iffcd  gntin  and  nwta  will  g^n  tboutiaOMr 
ftMli  Sa«tN«H:  UKtnf«dwiUB*iaj  K<nienIlTloM»tioot)OMro«at.  AtMi*.-ij* 
dotsK  well  U  tli*y  baU  tWK  own.  /otria;  Abaat  on  tvan  tuingi  tbow  woo  taM 
CQod  P«r*  of  Omix  at9ok  tr*  mwanled  b;  *n  inoraua  of  weljltt ;  oUius  (ud  I  thisk 
tiuj  n«  l4  tbe  uitfwitr)  do  not  tak«  eitn  of  their  atwk.  iw  pleMed  to  m  thtt 
jMT  b;  y«v  b«tt«t  iMtbod*  of  oHing  fai  rtottk  ta  finding  fl»TQi  w«  baiag  idvpm  1>7 
•wfUweUi 

Indiana  fimnem  report  a  gain  la  caaea  of  good  and  jndlctoM  feeding, 
yet  the  mAjoiity  state  aa  an  cxiaUng  fact  that  cattle  loee  la  weight,  ui 
nany  easea  tn  Mceea  of  any  development  in  bone  and  frame.  A  nv 
of  toe  m<ne  aaggeatlve  statemeDta  are  quoted; 

iBDUMA.-^'AatMi:  TMrlingtwiUnMl^t  tw9-j«i^lda  will  gain, by extnoM 
too  roonda  Mok.  Qhrtvi  If  ilwllend  iriU  gala  1«  pu  oent.  i  iTnot  ib«l(«Md  ^m 
kffiWVMMat.  JtMrtorw;  OaneraUy  lea*  In  wrttfit  on  rpntft  fead  i  if  fed  grain  will 
miim  ft  tvt  Mnk  AltfK.-  If  pmarlT  Ibd  and  «r*d  for  wonld  gwnt  If  itt\  wonU 
Imtitg,  abMt  90  par  oant.  in  ntba>  eaae.  Wli^:  All  young  mOm  b»T«  mlaad 
vootefilUv  thif  winter,  oomidoiing  tha  &4t  that  egi  fwuan  bad  Uttlo  to  f*M  tbaiq 
sxceptjodder,  bay,  and  the  graoa  of  tbe  paalnie.  Fantttn  It  fed  aome  enin  and 
good  alorer  bay  will  gun  one  and  a  half  pounds  per  day ;  If  fed  nothing  bnt  atraw 
■Mi  boaka  will  lose  one-bilf  poond  a  dajr.  Clay;  Otow  aoDM  In  atatnra,  bnt  ibilnk 
in  weight  fnira  15  to9B  parMuk  DMOtari  Whan  atabMHtdf^ongniowUlgkiik 
Mfbam,  100  nonudB  tirwn  peoambei  to  April;  if  not  ahelterad  and  pToperl;  «ue(l 
tor  will  loae  from  50  to  100  ponnda.  Aviafcliii.-  If  properly  eu«d  fox  yill  gain  io 
growth  what  tbef  lots  In  fledi,  often  more.  BanvoA :  Depanda  npon  tti*  oate  tber 
recetra;  a*  a  mle  they  toae  10  per  eaat.  fliiatMftnt;  If  properly  oared  (br,  fM,  and 
aUbled  will  gain Sb pel  oenL)  if  not,  will  loae  K  pec  cent.  OUttWn  Vivmnntttf 
oar*  to  nafee  tbwn  hold  their  own;  nooallf  lo«e  from  13  to  15  per  cent.  Xo^Mf) 
Witbwarm  stabling  and  heavy  feeding  can  be  madetogMo;  naaally  toae.  1f*uti 
fVeder*  any  that  if  their  rtoera  weigh  aa  mnch  in  the  epnng  aa  in  the  fall  they  bava 
duMwall. 

It  is  evident  from  these  Tetams  that  in  XUinois,  tbe  center  of  cattle 
fredfng  In  the  United  States,  with  the  exception  of  the  herds  of  pro- 
ftesioaol  reenters,  cattle  make  little  actual  gain  in  weight  during  ronr' 
montliB  of  winte^  and  that  in  many  instances  there  is  a  serions  K>8S  of 
eondition  wbioh  farther  ImpairB  tbe  capacity  for  gain  nnder  tbe  beet 
conditions  of  sammer  paetnrage.    Kote  the  following  extntota: 

JWUeat  Lose  if  net  ibd  on  grain  and  well  sheltered,  say,  ft  par  oeutL  £<•■*  Umally 
■^fiSpMoeat-  WaniMi-  QalninTalBe,tbrunghBaeratnertbau  eondition,  lav,  16  to 
Wpereent.  Hiiuglei-!  Thia  depend*  nndi  on  thelbBdlng.  I  think  they  are  lighter 
«n  the  &i^  day  uf  Muy  than  th^  were  on  the  Arst  of  JanoarT,  mikMm  i  Lose  1ft 
p«r  oent.  I  when  well  boosed  and  fed  gain  86  per  cent    Emdino* :  If  well  fad  with 


plenty  of  m^n  and  boy,  will  gain  a1>oDt5B  per  oent.  JeAovieu:  When  properly  Itad 
will  gain  le per  eoH.  a^bl»la»d:  in  lbs  bauds  of  good  llMdars  ther  gain.  Slarkt 
CkBwally  loae  fleab,  beeaaaa  they  are  not  fod  Digoh  grain,  say,  one-flfih.  WiWamttm  i 
Oraerally  a  slight  gnin,  alient  U>  per  cent.  Jfa««oA.-  When  abeltered  and  well  Ibd 
they  gain;  aUliidaoto  theamonnt  of  oara  heatowad.  Wilti  Lose,  shonld  tbtnk,  10 
paroent  M»JilailK»t  Tbegrowtb  wlQbefhi&i&tolttperoant.;  abont  hold  tbeir own 
[afleab.  A«aUi>i  Qan«mllT  loaa  90  per  cent.  Tblawbitw  they  haw  gained  86  per 
Mpt.,  oaaaed  by  being  paatnred  on  green  wheat  flalda.    .fleadi  With  ordloary  Atd 
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SSperoent.  fd^nr;  QeneraUyl(MeailM>Dt20peroei)t.  Tblajt»t,oiriiigtoibame»T^tj 
<d  ttoA,  h»Te  lost  33  pec  oent.  A  good  mui;  luvadlad  from  poverty.  FagfUi;  "Hbt* 
loat  ItMUM  of  M  littlo  feed.  J^mmit.' O^ierftlly  Iom  Jtbont  6  per  cent.  Samiltam  : 
Low  ao  pec  cent.  J<up«r;  ITbiw)^  lose  90  per  oent.  XntdoII;  GeDeraUr  low  »baat 
10  pel  oent ;  •ome  exoepttoD&  MoSairi/ 1  GeBenlly  gain  in.  BtA,  tttj,  kbont  10  per 
««)t.  iHoUmd:  iJim  rule,  tliej  low  About  30  per  oent  FMto;  SomeimproTe;  othan 
lose;  dependaonthefeedinK  and  ouo,  CtaiAarlM^:  LoMaboattOpwoetit.  artmi: 
TInl«w  well  fed  on  eom  vill  loM.  bwptak :  The  paot  winter  ha.'n  (mined ;  eati- 
nut«d  10  per  oent  J^tno»:  (Hlned  bat  little,  for  the  roMon  that  tbey  *i«  Bot 
■heltered  from  the  atoim.  Morgoin  "Wtum.  plMsed  on  ttdl  feed  g^;  bnt  when  fed 
on  italka  and  ebsw  they  low  abont-SS  per  oent.  Pop*!  None  fM.  Shelby:  Have 
bet  ftbont  13  per  eeat  the  past  winter.  ISuomU:  If  nd  eon  with  btn  and  atalka 
wiU  gain  100  ponnds  dnrlng  the  winter;  if  fed  only  hay,  win  loae.    Warr —  "~ 


wnM  |(»tu  iw/  ^luius  utuuig  uiD  winvBTj  u  ^tn  ooij  omjf  wui  hjbd.      rrorrm .   utB 

endly  low  from  6  to  e_per  oent  Ctoi.*  If  aheltered  and  well  fbdwiU  gain.  ZaAoSs: 
Gain  in  gtowfhandfleBhlOper  oent  JcJmum:  The  wvr  tb^  are  flM  and  cared  £>t 
as  a  rule  low  10  per  cent  Xom;  When  well  hoawd  will  gi^  10  per  oent  SmHm: 
Gain,  when  proMrly  cared  for,  SO  to  25  per  oent  ?Fo«4f^>rd.' Gain  10  per  oent.  in>- 
mdbago:  Generally  no  gain.  QaUaliit:  When  fed,  gain.  Mviiimmerj:  Low  abontM 
perooit  frMMf  Dependanpontbemaunetthey arefedaodbandled:  inamalnity 
of  oaaea  g^n  from  10  to  SS  per  oent  Carroll:  Geoer^y  g*In.  SmngtMm:  whia 
well  fed  and  ahelteied,  gain  E>  per  cent  MeDoneugh:  Always  rain  whan  well  fed  ud 
■heltamd  30  to  40  pw  eent  Battgammi  When  poeriy  fed  wiB  low  frm  100  to  300 
IiMndai  well  fbd  will  gain  Ikom  BOO  to  300  poonda.  OgUi  Thow  looperiy  fed  a^ 
snelterMg^nlSperoent  VttmtOio*:  When  fM.  on  com  gain;  if  only  tm  nnu[bfeod 
4111  low.  Hotl .*  If  proper^  fM  and  ahelteted  win  gain;  on  an  sTerage  hardly  hidd 
thefrown,  AcpAaawa.- Two-yeai^Ua  by  feeding  gndn  will  gain  a  ainallperoeDt.: 
yearUnga  will  lose.  Awae;  Aboathdd  thrown.  CMmi  Gannoilnq^oreiii  wlaM 
from  the  feet  that  they  arewmoohaxpoeedtathelnelement  weather.  Adboa;  Qa» 
erallyloMfromSto  lOperoeat  Wathlnftoni  If  properly  fed  and  aheltamdwiU  gain, 
I  woold  Bay,  fhmi  15  to  30  per  oent  i>>  F^»!  Snoiudgaln,  if  properly  eaied  fee,  I^ 
per  oent 

Wisootuin  retoniB  generally  indicate  a  slight  gtUn  inirinter.  Some 
reports  aasiune  a  loss,  and  othera  maintain  the  statu  guo.  In  Minnesota 
a  pretty  even  balance  between  loss  and  ^ain  is  mentioned  in  the  re- 
tmns.  Iota  cMma  a  small  gain  in  two-thirds  of  the  coanties,  but  no 
large  percentage,  ezc^t  for  that  portion  of  the  stock  which  has  extra 
attention  and  feed,  m  Missonri  the  estimates  of  loss  folly  balance 
those  of  gain,  and  leave  a  distinct  impression  that  the  net  resnlt  of  the 
winter's  feed  and  care  has  been  a  bridging  over  of  an  anthrifty  period, 
and  a  safe  approach  to  a  season  of  growui  and  profit,  in  vhlch  stock 
ean  take  thoir  supplies  directly  from  the  hand  of  natnre.  In  Kansa*!, 
a  gain  in  size  with  a  loss  of  flesh  is  noted,  as  a  role.  With  high  feeding 
large  gains  are  sometimes  made.  Several  counties  report  an  actnu 
loss  in  weight.    A  few  extracts  are  appended. 

Elk:  Noyearlinn  fed  for  market;  two-yeu^da  on  fliU  feedlSOdi^  win  make 
an  average  g^n  ofS2i  ponoda,  or  26  per  oent.  G^ijr :  If  well  fed  and  ahelteied  will 
Mdn  from  ten  to  IS  per  oent. ;  atookahlppersaay  nomSto  12  per  oent;  aefedbymoet 
nnneratheynanallylowfromato  10  per  oent  Seokti  Gain  in  alaa,  bnt  loaelnfleah, 
about  retain  thrir  own.  TTaodMN.-  IjOwfiomlO  tol6per  eent  iik  thebaudaDf  fam- 
en  who  ralM  oatUe  and  gr^ntoaell;  but  with  oattle  men  they  ninfi~  -  -  ■    ' 


own.  Uneol% :  Osinln  the  fore  part  of  the  winter  and  low  in  the  latter  part ;  mm- 
age  loaa  3  pa  oent  Cbmd:  Will  gain  fivmSOO  to  GOO  ponnda;  the  manner  of  feeding 
iwtee  the  difEuenoe.    Oawford:  If  nr(q)erly  Cadandnonaed  wiUmalteagainttf  &to 


I  fatt«i,  low  on  an  average  15  per  otnt    Btmwar :  Gain: 

e  gained  05  per  eent.i  donwetio  or  ended  ato<A  gain  3> 

pa  coat..  Ottawa ;  Aboat  hold  their  own;  whenthreeyeHaold,ifooinfed,  willgain 
— ■"-     -"  -"■      'id  mi  h»y,  will  about  bold  their  owa;  whan  fed  gals. 


rapidly, 
willgain. 
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In  Ifebrasba  gain  is  oonflned  ezdasiTelr  to  tha  better  daas  of  fiunb 
era,  wbo  feed  and  shelter  wdl.  OcmunoaasageiaaBnally  attended irltb 
loss  oi  condition  as  to  flesb,  and  sometimee  actual  loss  of  weight  In- 
crease is  conditional,  with  great  njjiformity,  in  these  reports,  apon  some- 
what exoeptiooal  treatment. 

The  Oalifonua  retoms  indicate  a  loss  In  winter  under  the  treatment 
naoally  practiced.  At  the  same  time  the  daim  of  possible  gain  is  dis- 
tinctly made,  and  in  Fresno  Uonnty  it  is  asserted  that,  with  good  feed- 
ing, the  gain  is  greater  in  winter  than  in  Bnnuner. 

Tha  lesson  of  this  branch  of  the  investigation  is:  That  a  large  por- 
tion of  the  fiuTners  of  the  United  States  do  not  realize,  practiculy,  at 
least,  the  physiological  necessity  for  ooctinaons  growth  in  the  prodnc- 
tion  of  meat  of  juioy,  rich,  even  qnality,  or  the  economic  necessity  of 
makiDg  every  pound  of  feed  yield  the  highest  possible  fraction  of  a 

einnd  of  flesh.    To  practice  this  ideal  ta^  is  not  easy,  even  to  the 
ghest  skill  and  ripest  experience;  bat  an  approach  to  it,  in  popnlar 
practice,  would  save  many  millions  annually. 

GROWTH  OP  THE  COTTON  INDUSTBT. 

For  aeren  decades  after  the  invention  of  the  saw-gin,  tiie  increase  (^ 
cotton-growing  was  comparatively  steady,  thoiuh  somewhat  slow,  nntQ 
the  era  of  improvement  in  cotton- machinei;.  In  1844  Ota  product  waa 
close  to  two  and  a  half  million  b^es,  an  aggregate  attained  bat  onoe  in 
the  next  six  years.  The  crop  was  snbjeot  Uien,  as  now,  to  aona^  fluc- 
tofttions  in  product  and  acreage,  causing  changes  in  price,  which  in 
tnm  stimulated  or  depressed  the  ambition  for  extension  of  area.  As  the 
fkctory  system  extended,  the  demand  grew  stronger  and  more  impera- 
tire.  In  1851  the  product  exceeded  tluee  million  bales,  and  advanced 
to  almost  five  million  in  ISCO.  Aflbr  1861  the  cultivation  was  nearly 
snspeuded  daring  four  years  of  war,  causing  a  cotton  famine  of  great 
severity,  which  British  spinners  attempted  to  mitigate  by  encouraging 
ootton-^wing  in  India,  with  a  very  moderate  (tegree  of  temi>6nu7 
sncoess. 

There  was  naturally  great  despondency.  wiOt  land  in  weeds  and  labw 
beyond  control,  with  little  money  to  pay  for  voluntary  labor,  and  less  of 
skill  and  experience  for  ite  proflteble  handling.  Dark  prophecies  were 
uttered;  the  seeming  prosperity  of  old  would  never  return,  and  ante- 
freRum  crops  coald  never  be  gatliered.  This  was  Uie  popnlar  view;  but 
coder  brains  and  wiser  judgmento  forecasted  heavier  crops  and  a  truer 
and  better  prosperity  than  ever. 

Seventeen  crops  have  been  gathered  since  the  advent  of  peace,  and 
the  eighteenth  is  growing.  A  sofKcient  period  has  elapsed  for  a  com- 
parison of  progress.  The  results  are  easily  epitomized.  The  annual 
"commercial  movement,"  which  is  not  identically  the  year's  crop,  but 
Bnfflciently  near  it  for  practical  purposes^  the  exportation,  and  the  rem- 
nant lefl  for  American  consumption,  donng  a  period  of  seventeen  years 
before  the  war,  are  thus  compared  with  similar  data  for  the  seventeen 
crops  that  have  been  gathered  since: 


>1  parlol.., 
ma  period. 


n..t,C(10glc 
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A  mtllfon  t>alM  per  annam  ftbove  the  KTerage  of  the  flrat  period, 
thongh  beginning  With  a  Btnall«'  produottoa  thaa  that  of  1844,  mny  be 
deenwd  ft  good  showing  for  the  new  regime;  an  aTerage  of  4,000,000 
bales  for  the  recent  period,  and  of  3,000,000  for  the  former  era. 

The  exportation  is  greater  by  7,000,000  in  tJie  seventeen  years  JtiR 
passed,  while  the  remainder  left  for  oonsomptioD  is  greater  by  almoet 
10,000,000,  nearly  donble  the  cousnmption  prior  to  the  war,  attesting  thi 
rapid  growth  of  ttie  Amotioan  factory  system,  which  is  of  late  happily  u- 
tending  through  the  ootton  States  at  a  gratifying  rate.  This  consnop- 
tioa  is  nearly  fonr  times  as  great  in  I8S2  tea  it  was  in  1845,  while  (he 
annual  ezpwtation  is  increased  bnt  75  per  cent.  The  time  will  doobt- 
less  oome— and  thedayshonld  be  hastened  by  the  rapid  extension  of 
coarse  manofeetores  in  the  Soath,  and  the  fine  textntes  in  the  Korth- 
when  half  to  two-thirdk  of  onr  prodaction  shall  be  maon&otared  in  tliii 
oonnby. 

The  aocximpanying  diagram  presenta  to  the  eye  very  elearly  the  Ihelt 
which  are  here  co-ordiuated. 

la  the  following  table  the  year  of  the  crop  movement  commencM 
September  1,  and  closes  Aagast  81  of  the  snooeedlng  year.  The  ei- 
portation  eloses  Jane  31.  It  is  the  commercial  record,  as  pablished  li 
th«  Flnonci^  Ghronlde. 
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Hie  acreage  of  ootton  has  been  estimated  by  the  Departatent  of  Af 
liooltore,  and  In  1880  a  oensos  of  the  area  of  187S  wastttkcnasapu* 
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of  tUe  work  of  the  Ceitsas  of  the  TTnlted  States.  It  was  taken  so  thor- 
onglily,  and  revised  bo  miontely,  farm  by  farm,  that  there  is  soaroely  a 
cbaoce  of  material  error.  The  following  statement  includes  tiie  oensoa 
retnruB  of  area  of  1879,  and  estimates  for  the  recent  years. 

The  present  statistician  made  the  annnal  estimates  of  acreage  on  the 
baeis  of  retiima  from  a  large  part  of  the  area  up  to  1877,  when  th*  esti- 
mated  area  was  12,000,000  aores.  In  1879beestimated(QnofflcialIy)the 
bx«adth  at  14,500,000  acres.  The  census  afterwards  made  it  14,463,131 
acres  for  the  same  year. 

As  the  acreage  of  cotton,  hy  coaDties,ba6  never  before  been  publfshed^ 
the  local  details  of  area  and  production  in  1879,  as  retomed  by  the  cen- 
sus, are  here  given: 
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DTOItBASfi  OF  PRODUCTION  OF  CEBEAL9. 

tn  coniiderin^  tbe  increase  in  the  productloa  of  cereals,  eNpecially  id 
oomparisou  with  Earoiiean  pnxlactioD,  it  should  be  remembered  thuta 
Tery  liirge  proportion  is  fed  to  fana  animals  in  uhia  ooantry,  ami  in 
Europe  a  rer;  Btoall  proportion.  Roots,  beet-pnip,  oil-cake,  and  other 
products,  in  so  general  as«  there,  find  fiere  a  substitute  in  maize  and 
oats.  Bye  is  tbe  bread  grain  of  the  central  and  eastern  couutrtes  of 
the  contiuebt,  as  wheat  is  In  tbe  United  States.  We  And,  therefore,  io 
tlie  ceuBUfl  year,  sixty-five  per  cent  of  the  ciereals  represented  by  inaise, 
•ud  fifteen  by  oats,  fonr-flltbs  of  all  the  cereals  produoed.  Kyo,  barley, 
and  bnnk  wheat,  scarcely  three  per  cent,  of  the  volume,  are  asetl  mostly 
for  bread,  beer,  and  whisky,  so  that  corn  and  oats  constitute  the  ^raia 
sapplira  of  farm  animals.  The  use  of  cereals  iu  this  country  for  food 
of  man  can  be  very  closely  approstniated.  At  present  the  pro[K>rtiOD 
to  used  fesclnsive  of  seetl)  Is  very  nearly  one-fourth,  farm  auimuls  cod- 
snming  tliree-fonrths.  This  fact  af^oounts  for  the  extraordioary  incre-ase 
in  production  of  corn  and  oats.  The  laivest  percentage  of  increase  hw 
been  in  barley,  as  tbe  consumptiuu  of  Deer  has  lucreaHed  Id  greater 
ratio  than  that  of  bread  or  meats. 

The  following  table  shows  the  increane  in  each  kind  of  grain,  the 
percentage  of  sach  increase  for  thirty  years,  and  the  proportion  of  the 
fast  census  crop  of  each  kiud  of  grain  expressed  as  a  perceutitge  of  tlie 
whole: 
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Catuumpiion  ami  easportalion — ^TIib  exportation  of  recent  years  has 
been  extraimliuni'y,  quite  nnjireceileiitetl  in  tlie  hitttory  of  any  uailoQ. 
It  has  excited  so  umnh  attention  that  the  publ'n  is  in  danger  of  i^ilint; 
to  notice  that  the  inci'eHse  of  conHnrnptiou  In  thirty  yearM  is  five  tinita 
as  nmch  as  tlie  eiil»rgeiiient  of  exiHirtation.  The  volume  of  consmnii' 
tioo  Is  three  times  ax  liirge  as  in  1850.  Tbe  grain  siwretl  to  meet  tile 
Becestiitioa  of  fureiguem,  iu  three  years  past,  has  reached  fu  astouishuig 
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fifrnre,  and  realized  a  fbr  larf^er  sntn  to  foreign  exchange  than  cotton  in 
tlie  same  jH-riotl ;  yet  it  bas  been  letui  tlian  a  t4iutb  of  tlie  {iroduction  of 
oertials  in  t>ie  same  tliive  yetirH.  Tbe  liirgest  ex]>urtatioti  ever  made 
■was  of  th«  croii  of  ISlii  and  lASlI,  lTt,5  per  cent,  of  the  tbraier,  and  10.4 
per  cent,  of  the  Iutt4tr,  wliile  in  L881  it  was  only  8.1  |i«r  cent,  of  tlie 
greatly  reduced  jirodiiction  of  tiuit  year.  It  ts  worlhy  of  tboiigtitful 
coimideratiun  tliat  wbile  potnilation  bas  increased  little  more  tban  UK) 
percent,  the  means  of  tnibsLsteiitw  have  Increased  nearly  20U  percent.: 
tbat  we  are  able  to  export  nearly  twice  as  much  wheat  as  was  prodnced  > 
thirty  years  ago.  TUia  exiMiitalion  is  mostly  of  wheat  and  com;  of  the 
former  from  a  Ihinl  to  four-tenths  of  the  crop,  and  of  the  latter  never 
exceeding  G  per  cent.  Wheat  is  the  only  gii'iu  the  price  of  wLich  is 
much  ufl'iHiteti  by  the  foreit;n  demand.  A  ooin|>arison  of  domeatio  futd 
foieign  consumption  ia  alfui'ded  by  tbe  following  tables: 
1879. 
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The  avenige  esportiition  of  nheat  for  four  years,  sfriee  tbe  annnal 
shipments  readied  one  bundreil  iiiilli'in  buKbela,  in  15!t,llu1,4.'Vt  bushels, 
or  .'{T.5  per  cent,  of  tbe  litur  crops.  Tlie  avemge  qiniiitity  of  corn  ex- 
p<trted  in  tbe  same  time  Lh  »I,;J(!I,5I3  bnsheld,  or  5.4  per  cent,  of  the 
pnMliiction.  The  t-olume  of  expin-rs  of  wheat  havedoniiled  in  five  yearn  j 
of  corn,  in  nix  years.  The  progress  of  this  I'oreigu  irade  is  tbUH  shown 
in  live-year  perioils: 


T«u. 

"'»■'•   1 

Cora. 

144.  »».■,  74.1  1 
im.  44".  KM  1 
Kia.f!t.-Mi' 

BNMflt. 

ima-'Bi 
iKim-'Ta 
18IS-7T 

M.OH<1.4!10 

m.m.sn 

Wa.WI,47B 

..I  i.db,  Google 


632         BBPOET  OF  THE  COUMSSIONEB  OF  AOBICULTDBE. 

Before  dismissiiifr  the  aabjpct  of  foivign  trade  in  irraia,  the  fKts  of 
itniKtrtation,  which  tnakea  meager  Hhow  except  m  to  barley,  may  be  Been 
io  the  following  etatemeot: 
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In  the  census  year  1879,  which  was  a  year  of  more  thaa  average  yield, 
the  oommna  average  of  com  wan  28.5  bashels  per  aeie.  All  of  the  New 
England  States,  all  of  th»  W«atern  (to  the  Itocky  Moantjuna),  New  York, 
PennHylvaiiifl,  and  Now  Jersey,  were  above  that  common  average;  all 
of  the  Southern  States,  and  mo»t  of  the  States  and  Territories  west  <tf 
Nel)raHka,  below  average.  Iowa  stood  in  the  first  raok,  followed  in 
order  by  Nebraska,  >ew  Hamnstiire,  Vermont,  MissonrI,  and  Illinois 
The  New  Englund  States  Ktaiid  biglier  than  any  other  section.  Ftftil- 
ization  and  cntilvation  make  amends  for  the  lack  of  fertility. 

Minnesota  holds  the  flmt  rank  in  wheat-growing  as  to  quantity  pro- 
duced in  proportion  to  popnlatioii,  the  supply  per  head  being  ^.3  in 
the  census  year.  Next,  Oregon,  i'i.9;  GalifurDia,  33.6;  Nebraska,  30.6; 
Washington,  26.0;  Indiana,  23.9;  Michigan,  21.7;  Dukota,  20.0. 

Only  ten  States  CHtit  of  the  B«>cky  MuuDtainis  and  two  on  the  Pacific 
coatit  bare  any  considerable  snrjihiH;  and  but  two  Territories,  Dakota 
and  WashingtuD.  The  wheat  bvlt  lieu  west  of  the  Alleghanies,  and  the 
Lakes  and  ilie  Ohio  River. 

The  northern  bonier,  as  climRtio  conditions  would  indicate,  fiirnishes 
the  highest  example  of  yield  in  the  cultivation  of  oats,  as  well  as  the 
best  reAultK  in  quulity.  Washinglon  Territory  heads  the  list  of  oats- 
producing  States,  with  a  yield  of  41.3  bushels;  Minnesota,  37.9;  Ver- 
mont, 37.(>;  Montana,  3(1.5;  New  Uumpshire,  34.5;  Wii^consin,  34.4; 
Michigan,  33.9,  These  are  the  hiKhe^t  yiehls,  ai>d  they  are  all  bonier 
States.    New  England  as  a  section  gives  the  highest  avorage. 

It  is  dfHinibletohaveametinsof  comparison  of  normal  yields  per  acre 
of  different  States.  The  result  iu  no  single  year  would  fairly  reprweut 
the  drB'erences  in  productive  ca)Kicity  of  Suites,  yet  1879,  as  rejwrted  bj 
the  census  of  1880,  comes  as  near  it  as  can  Iw  expected  in  any  yeur. 
The  avemgp  yieldu  of  the  great  grain-producing  States,  in  1879,  were 
anwng  the  highest  ever  obtained  in  States  wVicb  return  the  largest 
fignri'n,  iiigher  Ihnn  an  avemge  of  a  series  of  years  would  show.  Keep- 
ing this  fuct  in  view,  and  also  the  local  causes  whicli  nnluced  the  nvr- 
mal  yield  in  certain  States,  a  table  showing  the  average  yield  of  eauh 
State  will  scn'e  as  a  guide  to  the  rate  of  production  of  each  State: 
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SEEDIXO  OF  WHE^T. 

In  an  investifratioD  conceruinff  tbe  metlioda  of  Beedinfrwlnter  wbeat, 
it  is  sliowu  Loir  widely  tlie  time  of  eowing  or  drilling  Twies  in  tbe 
range  of  latitnde  bom  30°  to  12<>,  coveriug  s  period  of  fbor  mnntha 
trom  AagUMt  I  to  DtK»iDber  31.  Id  Oalifomia  exceptiooal  oondititHu 
exist,  and,  exc«]>t  in  casea  where  summer  fallowing  is  practiced,  need- 
ing muat  wait  for  tbe  raiiiB  to  soften  tbe  gronud,  and  coutinuea  Dearl; 
or  quite  throngh  tbe  rainy  season,  say  from  November  to  Pfbmary. 

In  the  Middle  and  Western  States  wlifAt-growern  commence  drilling 
in  the  latter  part  of  Angnst;  in  the  Gulf  States,  September  it  early, 
and  the  work  may  be  dime,  at  tbe  convenience  or  preference  of  the 
farmer,  daring  tbe  autnmn  until  Christmas.  The  len^h  of  tbe  seedin;; 
season  is  greatest  ia  the  most  southern  latitndes ;  in  Texas  ite  extrenw 
duration  isftam  September  1  to  March  15,  aduiittiiigof])Uuting  during 
the  entire,  full  and  winter.  The  avemge  or  middle  date,  repreHenling 
the  seedling  of  half  tbe  breadth,  is  the  16th  of  Sejitember  in  New  Yorl^ 
the  20th  in  Pennsylvania,  and  28th  iu  New  Jersey.  Delaware,  Mary- 
land, Virginia,  North  Carolina,  Kentucky,  Tennessee,  and  Arkansai 
find  their  average  date  in  October;  Georgia  and  all  tbe  Gulf  States  in 
November,  The  bible  showing  the  time  of  seeding  and  ptoportJon 
drilled  ia  as  lollows: 
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The  area  seeded  with  the  drill  amonnts  to  67  per  cenL,  or  fourteen 
million  acres  in  tbe  above-nameil  States,  leading  above  ten  million  acres 
sown  brondcjist,  and  msfiily  by  hand.  In  the  spring  wheat  region  of 
tbe  Northwest  the  drill  la  lens  used,  though  its  use  is  increasing.  The 
broadcast  s^'eder  is  also  employed  tofurilitale  the  work,  yet  mneh  of 
the  acreiitie  Jtt  sown  b.v  hand  in  the  old-fashioned  style.  On  tbe  Paviflo 
coast  ihe  dnll  has  a  limited  nse. 

Tlie  quesUou  of  ilriiltug  or  broadcasting  is  virtoallf  one  of  good  or 


..Cookie 


BEPORT  OF  THE  BTATISTICUK.  637 

bnd  hnsbandrji.  Where  the  soi]  is  in  (rood  tilth,  higb  fertility,  and  free 
from  sach  obstrnctioiis  as  rockti  or  stuiiiiiH,  the  prffereace  ezjireaBed  it 
almoat  invariably  for  drilling.  Id  those  districts  in  which  custom  fol- 
lows rom  with  wheat,  the  corn  is  cut  and  stooked  early,  the  ehuded  soil 
is  moist,  and  after  stirriug  surface  aud  breakiug  weeds  with  harrow  or 
valtivator,  the  seed  is  sown  aud  soon  comes  npj  sud  produces  a  fair 
growth.  With  preparation  so  hasty  and  soi>erflcial,  drilliug  is  imjirao- 
tioable,  and  broailcasting  a  uecessity.  So  in  the  weedy  wheat  fields  of 
pTimitive  soils  giveu  year  after  year  to  wheat-growing;  the  land  is  cheap 
and  labor  dear,  and  the  surface  yearly  becomea  w^dicr,  making  drill- 
ing iucoorenient  and  expensive.  Then,  there  are  wooded  districts  where 
stumps  for  some  years  prevent  the  use  of  the  drill ;  aud  in  eastern  fields 
rouks  are  sometimes  tronblesome;  while  on  steep  mountain  sloi)es,  as 
in  the  Alleghanies,  drilling  is  inconvenient  and  little  practiced. 

As  to  direction  of  drilling,  some  prefer  drills  running  north  and  south, 
as  a  protection  against  weat«m  winds.  In  other  locatk>n8  east  and  west 
lines  are  preferred. 

Of  nearly  seven  hundred  counties  from  which  reports  were  received 
on  this  subject,  preference  wiis  ezpressetl  for  either  drilling  or  broad- 
casting in  three-fourths  of  them,  and,  as  between  the  two  mwleB,  five  of 
every  six  favored  the  use  of  the  drill. 

As  ft  mie,  those  who  preferred  broadcasting  gave  no  reasons  for  It, 
simply  acqniesuiTig  in  the  prevailing  custom  of  the  region.  A  oorre- 
spondent  in  Galhiban  County,  Texas,  asserts  that  "  when  broadcasting 
is  properly  done  it  is  as  gond  as  drilllug."  The  correspondent  for  Davis 
County,  Utah,  strikes  the  key-note  of  primitive  western  wheat-growing 
in  commending  "  drilling  when  land  is  clear,  and  brsadcostiug  when  land 
isfonl."  One  correspondent  naively  admits  that  he  "can't  tell  why"  he 
prefers  broadcasting.  The  most  plausible  reason  for  broadcast  sowing 
IB  given  in  some  fiat  prairie  districts,  where  surface  water  will  not  drain 
off.  filling  the  drill  furrows,  freezing  and  destroying  the  plants. 

The  resnlt  of  this  Inquiry  may  be  summarized,  and  tne  essential  points 
presented,  as  fdHows: 

1.  Our  correspondents  very  generally  claim  for  the  drill  the  faat  that 
it  tends  to  a  clearing  of  the  surface  of  obstructions  aud  irregularities 
the  turning  under  of  weeds  aud  the  refuse  df  the  previous  harvest,  and 
a  Boitftble  preparation  of  the  soil. 

2.  It  enables  the  grower  to  place  a  fertilizer  in  close  proximity  to  the 
seed,  stimulating  a  vigorous  early  growth,  till  the  roots  reach  oat  for 
nutriment  to  sustain  the  processes  of  later  development,  tillering  and 
perfecting  of  the  grain. 

3.  Less  seed  is  required  in  drilling,  amounting  to  a  saving  of  half  a 
bashel  per  acre,  which  would  aniouut  to  nearly  twenty  million  bushels 
were  the  entire  wheat  area  drilled. 

4.  By  this  motle  of  seetling  the  grain  is  pnt  in  more  evenly,  its  depth 
is  regulated  to  reach  a  requisite  degree  of  moisture  promotive  of  prompt 
germination,  and  to  secure  aujile  growth  and  firm  footing  of  the  roots 
and  better  winter  protection, 

5.  The  plant  staits  more  uniformly,  makes  a  more  regntnr  stand  and 
evener  growth ;  aud,  when  well  eHtabliuhed,  tillers  abundantly,  if  the 
soil  is  rich  enough  to  give  the  requisite  vigor.  In  a  drought,  if  deeply 
planted,  it  oomea  up  more  quickly  than  surface  planting  that  re<)aires 
rain  before  germination,  aud  stands  better  in  after  growth  during  a  dry 

'season. 

6.  Drilled  land  is  better  drained  in  winter:  the  disintegration  of  the 
drill  furrow-sides  furnishes  food  and  prot«ouon  for  the  plauta;  the  de- 
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pression  catches  and  bolda  the  winter  snowg;  while  the  ridge  protects 
agHiudt  the  wiiitiy  wiuds. 

7.  Ill  the  South,  aud  in  other  districts  where  paslnring  wheat  flelda 
Ifl  practiced  in  fnll  or  winter,  it  is  found  that  drilled  ^rain  endnreti 
pasturing  with  less  iiyury  than  broadcast,  being  more  deeply  aud  firmly 
rooted,  and  less  aBecUnl  by  the  trampling  of  cattle  or  hoisee. 

8.  Drilled  wheat  uttually  yields  in<<re  per  acre.  There  are  few  excep- 
tions to  this  statement,  occurriug  only  where  conditions  are  fiivoruble 
to  the  growth  of  grain  sown  broadcast.  The  United  States  census  for 
the  year  1879  shows  about  fiO  per  cent,  higher  rate  of  production  in  the 
winter-wheat  districts  of  the  Ohio  Valley,  where  the  ase  of  (fae  drill  is 
gener»l,  thau  in  the  spring-wheatregiou, where it« use  is  limited.  Ilow 
much  of  this  differenue  is  due  Co  prevaleDoe  of  driiljng  may  uot  be  ex- 
actly determined. 

BATBS  OF  WAOEa  OF  FARM  LABORERS  IS  THE  UNTTBD 

STATES. 

The  first,  systoroatio  general  inrestlgation  of  the  rate  of  wnges  paid 
for  farm  labor  in  the  United  States  was  undertaken  in  December,  18G6, 
by  the  Division  of  Stntistics  of  this  Department.  Some  thirty  yean 
previously  Ur.  H.  0.  Carey  had  made  a  oareful  estimate,  from  the  best 
information  attainable,  and  placed  the  average  wages  of  the  whole 
country'  at  t9  per  mouth,  with  bourd.  In  ISGO,  from  returns  embracing 
about  1,5UU  counties,  the  average  rate  was  fonnd  to  be  915.50,  with 
boaiil,  allowing  an  apparent  invrease  of  about  72  per  oeoL  in  one  ges- 
eration. 

At  the  same  date  the  average  monthly  wages,  when  board  was  not 
provided,  was  C26  for  the  whole  country,  and  for  the  States  employing 
white  labor  almost  exclusively,  $28. 

In  the  next  three'  years  there  was  a  materint  decline  in  tbe  vnlne  of 
fbnoproducts,  to  which  labor  yielded  more  slowly,  the  average  rate  ui 
IStiinieing  (25.13  for  labor  without  board.  Prices  had  increased  id  tbe 
South,  and  had  been  somewhat  bettor  maintaiueil  in  the  Eastern  than 
in  tbe  Western  States,  in  consequence  of  the  great  activity  of  textile 
manufactures  aud  ixun  prOdnciion.  The  decline,  though  genera],  was 
nowhere  very  great  iu  tliis  period. 

In  l.STo,  another  investigation  showed  a  stronger  tendency  to  a  lower 
rate,  somewhatmore  pronounced  in  the  West  and  in  New  Eugland  tlian 
in  the  Middle  States.  The  reduction  in  six  years  had  been  from  93:!.0S 
to  «2M.fl6  in  the  East,  {rum  $2K.02  to  926.02  iu  the  Middle  States,  and 
from  I27.01  to  423.00  in  the  West. 

The  cumulative  and  extreme  effect  of  tbe  monetary  revalaion  whiefa 
commenced  late  in  1873  was  not  reached  for  several  years  after.  At 
the  next  investigation,  in  1878,  the  time  of  deepest  depression  and  dis- 
tress of  the  laboring  clasMes  in  maimfuctnring  industiy,  when  surpliu 
laboret^  had  been  tbroun  into  competition  with  farm  labor,  a  gencnl 
and  heavy  leiluctinn  wss  recorded.  It  was  greatest  now  in  mauafilc^ 
oring  States,  amounting  to  SO  per  cent,  in  ^ew  England,  25  in  llie 
Uiddle  States,  and  but  14  in  the  Western.  The  neighborhoods  con- 
tiguous to  greut  manufacturing  centers  suffered  the  largest  decrease. 
The  urUtianu  of  Massachusetts,  tor  instance,  thrown  out  of  employaeot, 
retunifd  to  their  former  occupation  iu  tbe  neighboring  States,  ami  tb«r, 
coinjK-lition  with  rural  labor  deju'esxed  the  rate  severelyj  tbns  Uiedfr' 
clineiu  Muiue  was  from  125.40  to  418.26  j  in  Kew  HuBp^tira,.t28Jn' 
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to  tlO.TS;  in  Vermont,  (39.67  to  $19.    ITo  othet  Metion  obowed  a  de- 
cline of  30  p^T  cent,  in  t'onr  unforttmata  years. 

The  present  invtatigatiou  hIiowh  the  depree  of  recovery  during  the 
paal  three  yeara  of  buBiness  activity  and  Hnancial  confidence.  The 
following  statement  pretteuts  the  average  rate  of  wages  (without  board) 
ill  employment  by  the  Heasou  or  year: 
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These  averages  indicate  a  recovery  of  the  atatns  of  1RT6  in  tbe  West. 
a  ne»r  tipproucU  to  the  rate  of  that  y^ar  in  the  New  England  States,  and 
a  partial  restoration  in  tbe  Middle  States.  There  is  still  a  decliueof  20 
per  cent,  or  more  from  tbe  inflated  rates  of  tbe  fiusb  times  immediately 
following  the  civil  war. 

There  is  one  iMtiiit,  relative  to  wages  in  the  Sonth,  of  striking  signifi- 
cance, viz,  with  the  samo  tendency  to  recede  from  18G9  to  IdiQ  and  to 
advance  from  the  latter  date  to  ttie  present  time,  the  movement  is  very 
motlerate,  tbe  decline  being  only  14  per  cent.,  while  in  other  sections  it 
-was  between  30  and  40.  The  reason  is  obvious  to  those  who  know  the 
bistory  of  the  labor  movement.  Southern  labor  is  about  hHlf  negro 
labor,  and  it  baa  been  gra4lually  and  surely  improving  in  quality,  com- 
manding appreciation,  so  that  it  brings  to-day  very  nearly  tbe  same 
price  wh<'u  cotton  is  1'2  cents  ))er  pound  as  it  commanded  when  cotton 
was  worth  30  cents  per  pound.  In  comparison  with  wages  in  other 
Bectious  Soutliem  rate:*  are  low,  beuau»elesu  intelligent  and  efficient,  and 
auplied  mainly  to  a  single  rontiue  of  cropping. 

Tl'lie  changes  are  shown  iti  these  approximate  percentages  of  decrease 
and  increase  of  sections ; 
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California  is  somewhat  peculiar  in  prices,  as  in  crop  distribution  and 
production.  There  was  an  extraonlinav  advance  in  wages  fh>m  1866  to 
1869.  Since  that  date  the  decline  has  been  gradual  anil  comparatively 
ouiform,  and  has  continued  through  tbe  last  tliiee  years,  while  the  move- 
ment has  been  upwanl  everywhere  except  on  llic  Pacific  coast.  Yet  tbe 
rate  is  still  very  high  in  comparison  with  that  nf  any  other  section. 
Tlie  exemption  of  that  region  from  the  effects  of  tbe  monetary  revol 
siou  is  illustrated  by  a  diagram  showing  the  movement  of  wages. 
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The  following  table  presenta  the  average  rates  of  wafres  of  fium  labor, 
wiUi  and  without  board,  in  1866, 1869, 1875, 1879,  and  1882: 
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A  fair  IllnBtration  of  aTern^  waires  and  avera^  contlitiong  of  fanii 
labor  io  the  Uiiite<l  States  is  furniahed  by  the  central  belt  of  States  on 
the  parallel  of  40°,  and  the  chaiifres  of  the  past  fifteen  years  are  niso 
clearly  ftbowD  in  the  fi^nreH  whicb  they  preseut  From  Ohio  to  Iowa  ratex 
were  neiu-iy  equal  in  18G8,  in  Penuaylvania  they  were  sliRhtly  hifrher, 
and  iu  SebraHka  no  entirely  exceptional  condition  existed,  immifmuita 
pouring  in  to  claim  and  possess  the  free  virgin  soil,  and  declining  to 
work  for  wages  at  any  rates,  however  high.  In  three  years  conditions 
changed  mutt^ritiUy,  and  in  nine  years,  when  production  became  abun- 
dant, tbe  rate  of  wages  of  Sebraoha  ranged  iu  line  with  the  more  east- 
em  Slates  of  tbe  fortieth  parallel,  as  we  see ;  in  1875  tbe  whole  range 
of  diR'erence  in  monthly  rate  Irom  the  Alleghaniea  to  the  Rocky  Motuit- 
aiuB  was  only  |1^. 

In  1879,  the  date  of  loweat  prices,  we  find  a  sharp  deolioe  has  oeenrred 
dnriDg  the  four  years  of  business  depression,  which  u  wonderflillj  nni- 
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fbrm  in  the  older  ft^cnltaral  States — Ohio,  Indiana,  and  niioois— bat 
znnoh  more  BeTCre  in  the  mannfactoring  State  of  FennBylvania,  and 
comparatiTely  small  in  the  newer  Statea  beyond  the  Mississippi,  into 
-vhioh  a  stream  of  immigration  was  ponring,  requiring  fbod  and  every 
kind  of  snpplies  necessary  for  farm  eqnipment. 

At  ttiis  date  the  tide  tamed  with  resamption  and  specie  payments, 
and  the  present  investigation  shows  an  advance  all  along  the  line  of 
about  three  dollars  per  month  in  all  the  States  east  of  the  Mississipiii, 
bringing  the  average  nearly  ap  to  that  of  1875,  except  in  Fennsylvimia. 
Beyond  the  Mississippi  the  average  is  higher  than  in  1S75.  The  follow- 
ing statement  shows  for  these  several  dates,  from  18(t6  to  1S82,  the — 

Avtrage  monthly  wage*  of  labortrt  employed  fry  tht  star. 
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The  iuflnence  of  manofactnrers  apon  agricnltnre  is  seen  in  the  wages 
of  farm  labor  as  well  as  in  the  prices  of  form  production.  The  rate  is 
higher  in  Massachusetts  than  in  any  other  State  east  of  the  Kocky 
Mountains.  It  is  seen  in  the  west  as  well,  affecting  the  averages  of 
States  lying  side  by  side.  Ohio  has  become  a  manu&cturing  State  of 
considerable  importance.  It  is  dottedoverwithcitieaof  20,000 to60,000 
people,  largely  interested  in  manufacturmg  industry.  Kentucky,  on  the 
other  bank  of  the  Ohio,  is  occupied  mainly  with  the  pursuits  of  agricult 
ure.  This  fact,  together  with  the  larger  proportion  of  negro  labor, 
reduces  the  rate  of  wages.    The  comparison  is  as  follows: 
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There  is  a  marked  difference  in  the  several  districts  of  Ohio.  The  north- 
em  belt  includes  the  manu&ctnring  centers — Cleveland,  Toledo,  Can- 
ton, Wooster,  Mansfield,  and  other  towns — and  is  a  seat  of  profitable 
dairy  and  other  rural  interests. 

The  efTect  is  seen  in  a  high  rat«  of  wages.  The  limestone  district 
lying  between  the  Scioto  and  Indiana  line,  and  including  the  Miami 
valleys,  has  also  several  towns  prominent  in  manufacturing  itttcrprise, 
like  Cincinnati,  Colambus,  Dayton,  and  Springfield,  and  the  wages  of 
farm  labor  are  also  high.  The  country  east  of  the  Scioto  has  iron  and 
coal  industries,  with  comparatively  little  variety  in  geoeral  manufUct- 
nres,  and  a  more  exclusive  reliance  upon  agricnltnre. 

The  comparison  is  thus  made: 

fsi  month. 

IToTtherD  district .'. $2&  96 
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In  population,  Tarieit7  of  iodiutiy,  and  geoenl  Indmlaial  advanca- 

ment,  the  northern  district  of  niinois  snrpasaes  the  souUmn.  ^Nato- 
rally  the  wages  of  agricnltoral  labor  reflect  this  difference.  Dividing 
the  State  on  the  line  of  ooiiutiea  reaching  below  the  furty-fltBt  paralld, 
and  again  on  the  line  of  the  twenty-ninth  parallel,  Uie  average  wages 
are,  respectively,  firom  north  to  soath,  as  follows; 

Northern  dlslaiat _ $37  SS 

Central  district 34  03 

Soathem  district 19  gJ 

Proximity  to  large  cities  inoieases  the  rate.  Kew  Jersey  has  the 
advantage  of  extensive  maDofactnres  within  her  limits,  and  the  added 
advantage  of  cities  immediately  on  her  borders  holding  a  popolatiou  of 
three  millions  of  people  engaged  in  manofactures  and  commerce.  The 
effect  is  as  follows: 
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Only  in  the  time  of  mannfbctnring  depression,  as  in  1S79,  does  New 
Jersey  report  wages  as  low  as  those  of  New  York,  whose  rural  territory 
extends  to  the  great  lakes. 

Whenever  other  industries  flourish,  and  the  number  of  persons  em- 
ployed in  agriculture  arefewerthan  those  engaged  in  other  occupations, 
it  is  found  that  the  wages  of  farm  labor  are  higher  than  in  difitricts 
more  exclusively  agricultural;  and  statistics  show,  further,  that  the 
prices  of  fann  products  are  also  high^  and  the  gross  and  net  eamiagB 
of  tiie  &nn  proprietor  are  greater.  Wherever  &om  manufactures,  min- 
ing, or  commerce  the  non-agricultural  population  is  relatively  in  smaller 
proportion  to  the  whole  people,  the  law  of  supply  and  demand  Inevitably 
eeoures  a  higher  reward  to  rural  labor. 

TSAKBIBirr  WAOHB  IN  HASTEST. 

The  higher  wages  fn  harvest  will  uniformly  be  foond  in  the  wheat- 
growing  States  of  the  Korthwest  and  Califtomia,  becaose  of  the  extra- 
ordinary prominence  of  a  single  crop,  which  is  an  absorbing  specialty. 
In  the  winter-wheat  region,  Michigan,  for  a  similar  reason,  offers  high 
wages  for  labor  and  harvest  The  harvest  in  the  South  in  a  longer 
season,  not  so  exacting  in  demands  for  immediate  and  speedy  conclu- 
sion, and  wages  are  therefore  lower,  relatively,  than  transient  service 
in  the  West. 

The  range  of  rates  in  the  present  investigation  runs  firom  $1.05  io 
Alabama  to  $2.65  in  Dakota. 
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POPULATION. 

Tlie  following  are  resulto  of  the  census  of  popolation  of  the  United 
States  in  June,  1880: 

persons '. 60,IS6,T83 

Ai«a8  in  sqitare  miles 3,900,170 

Families f,W5,916 

Dwellings 6.855,812 

Feraons  to  m  sqcBire  mile...... ............ .............. .............  17.SS 

Families  to  a,  sqnnre  mile......  ......,..,  ................  ............  3.13 

OwellinfCB  to  a  sqaare  milB........... ..............  ..........  ........  3. ft! 

Acres  to  a  p«raou 37.  D) 

Acres  to  a  family '. 186.«i 

PnTBoua  to  a  dwelling.;.... &.W 

Persons  to  a  family t 5.M 
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The  classification  of  total  utunbers  of  the  population  by  aff»  and  mb 
s  as  follows : 
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FAEM8  OP  THE  UNITED  STATES. 

The  increase  in  iiamber  of  &rma,  in  d«oennial  periods,  aa  shown  by 
the  national  ceusaa,  is  as  follows : 

1850 1,449,073 

1860. ;  S.044,OT7 

1870 2,668,986 

1880 4,008,907 

It  is  the  distinctive  pecoliarily  of  American  &rm  occapancy  that  the 
tillers  of  the  soil  are  owners  of  the  land.  Foreig^ners  come  here  not  to 
become  tenants,  but  proprietor.  They  move  directly  onward  toward 
the  free  government  lands,  which  furnish  a  vital  indncement  to  immi- 
gratioQ.  They  go  West  rather  than  Soatli;  flrst,  because  they  can  ob- 
tain the  best  lands  in  fee  simple,  and  not  aa  renters ;  and  a  seoond  con> 
Bideration  is  the  fact  that  prairie  lands  can  be  selected  which  can  be 
opened  and  made  prodactive  the  first  year.  Therefore  we  &nd  tliat 
2,081,306,  or  aboat  three-fourths  of  all  in  nomber,  and  a  fax  greater 
proportion  of  the  total  value,  are  occupied  by  the  owner.  Then  there 
are  persons  temporary,  occupants  of  holdings  for  varions  reasons  in 
the  North,  and  in  the  Sonth  a  large  number  of  freedmen  who  are  averse 
to  working  for  wages,  and  unable  to  own  aud  stock  a  &nn,  who  ure 
compelled  to  work  the  land  for  others.  Preferring  semi-pioprietorahip 
or  a  sort  of  partnership  in  the  produce  of  the  farm,  there  are  702,244 
wh|>  occupy  land  on  ^ares  in  various  proportion^  according  to  the 
fertility  of  the  soil  and  the  conditions  of  the  partnership,  aa  to  furmsh- 
ing  and  feeding  of  farm  animals,  the  use  of  implements,  Sua.  The  fol- 
lowing flgnres  will  show  how  much  smaller  are  these  farms,  which 
are  osnaUy  fragments  of  original  fiums  of  greater  area.    Hie  number 
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rented  at  a  fixed  reotal  in  money  U  very  smali — only  322,357.    ^a  fol- 
loviog  s^temeut  gives  tlie  classification  by  size  and  also  by  teanre : 
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INOOMFLETE  BETUBNS  OF  STATB  A8SESSOB3. 

Few  of  the  States,  throngh  assessors  or  other  offlcers,  make  any  pre- 
tense of  obtainiiig  annual  statistics  of  farm  crops  or  even  fenn  animals. 
Some  of  the  more  enterprising,  mostly  in  the  West  (probahly  becanse 
of  the  greater  local  prominence  of  agricnltnral  prodnction),  have  for 
several  years  collected  and  published  such  statiatica.  The  effort  is 
worthy  of  high  commendation,  and  important  results  have  followed  it. 
It  has  done  much  in  edncating  the  people  in  statistical  methods  and 
the  profitable  uses  of  farm  statistics.  It  is  nnfortnnate  that  assessors, 
who  precede  the  tax  gatherer  and  decide  the  extent  of  his  levy  npoa 
tlie  results  of  mial  industry,  shoold  generally  be  the  agents  for  this 
porpoae.  The  mind  of  the  less  intelligent  cannot  avoid  some  degree  of 
BuspicioD  that  taxation  wlU  be  in  proportion  to  their  crops  and  live 
stock ;  and  their  statements,  if  estimates,  will  incline  to  conservatism. 
This  is  a  natural  theory,  and  it  is  found  to  be  a  proven  fact.  As  edu- 
cation in  general  and  statistical  intelligence  in  particular  shall  be  ad- 
vanced this  dieSculty  will  diminish.  It  is  decreasing,  and  In  some  States 
the  approximation  to  fullness  of  returns  is  becoming  close. 

Comparing  State  returns  with  the  United  States  census,  it  is  found 
that  they  are  always  lower  in  aggregates  than  those  of  the  nation^ 
census,  and  in  States  where  the  work  is  of  recent  origin  or  carelessly 
executed  the  disparity  is  still  greater.  Generally  the  labor  is  unpaid 
in  State  enumerations,  and  that  fact  is  often  openly  made  the  excuse 
for  failure  to  report  with  full  completeness.  The  United  States  census 
was  formerly  taken  under  the  direction  of  United  States  marshals  who 
were  selected  for  other  duties,  and  the  work  suffered  inevitably  from 
this  cause,  and  was,  in  a  measure,  iiicomplete,  though  atUl  fiiller  ttaan 
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State  retarns.  The  recent  national  oeneaa  has  bean  taken  under  better 
aospicea,  and  is  nearer  complete  in  retamB  than  any  former  Fedraal  or 
State  enumeration  in  this  country, 

The  following  table  presents  a  comparison  of  reanlts  vhich  will  ffloB- 
trate  the  idea  here  preaented.  It  will  be  seen  that  in  Ohio  Che  average 
yield  of  com  ia  31.1  bnshel  per  acre  in  the  Federal  and  30  in  the  State 
censns.  Wheat  averages  18  and  17.7  bushels,  respectively.  Thia  is 
very  close;  bat  the  acres  are  more  in  the  former  ease.  In  Michigan  it 
is  19.5  to  19.3  for  wheat;  33.9  to  34.2  for  oats.  In  Illinois  the  com  aver- 
age is  identical  in  both  enumerations;  barley,  22.2  t6  22.7.  So  in  Min- 
nesota; there  is  little  difference  in  yield  per  acre;  and  the  acres  and 
bnshels  are  proportionally  larger  in  the  national  censna.  This  is  tbe 
invariable  n^e,  showing  tiiat  certain  farms,  neglected  by  the  asseasora, 
have  failed  to  appear  in  the  aggregate  of  prodnction.  The  loss  is  in 
some  ca^es  S  per  cent.^  in  others  10  or  12,  and  more  in  minor  crops,  like 
potatoes,  and  greater  m  some  States  than  in  others. 

In  tbe  case  of  com,  in  Michigan,  there  is  another  canse  of  difference, 
tbe  vicions  habit  of  reporting  bnshels  of  ears  instead  of  bushels  of 
shelled  com.  In  this  case  the  censm  may  be  somewhat  at  faolt  in  the 
yield  per  acre,  for,  though  enumerators  were  directed  to  return  com  as 
shelled,  there  were  many  who  returned  ears  as  shelled  corn.  It  caosed 
a  troublesome  investigation,  and  the  throwing  oat  of  4,000,000  bushels 
of  cobs.  But  there  was  doubtless  more  tliat  could  not  oe  proven  to  be 
ears,  which  remained  to  swell  unduly  the  aj^rregate.  For  the  same 
cause,  the  State  returns  must  be  equally  inaccurate.  It  is  to  be  hoped 
that  Michigan  farmers  and  State  officials  -will  learn  to  report  the  yield 
in  the  measure  recognized  by  law  and  commercial  usage. 

There  is  one  exception  to  the  universality  of  this  rule  of  lower  aggre- 
gates of  State  returns.  Kansas  is  higher  in  every  instanoe,  and  in  wheat 
and  oats  so  much  higher  as  to  invalidate  serioufdy  the  correctness  either 
of  the  Feder^  or  State  figures.  It  would  be  invidious  to  theorize  apoo 
the  cause  of  such  discrepancy. 
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Ab  maize  is  the  Dational  crop,  fonod  everywhere  except  upon  the 
highest  elevatioDB,  so  the  hog  is  the  principal  meat-pTodnciog  animal  in 
America,  and  Americans  the  most  voracioos  pork-eaters  in  the  world. 
It  is  the  best  evidence  of  the  bealthfhiness  of  oar  swine  that  we  an 
obliged  to  go  to  Europe  for  testimony  to  its  discredit 
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The  records  of  packing^  in  the  Enst  and  on  tbe  Pacific  coast  idl.  _ 
the  numbers  elaaghtered  in  the  West  about  thirty  per  cent.,  making  tbe 
total  recordB  of  pork-packing  establishments  of  the  United  States,  to 
which  mtisC  be  added  the  nnmher  killed  on  farms  to  obtain  the  aggre- 
gate of  swine  slaughtered  in  the  United  States.  The  flgnres  of  pott 
packing  are  given  upon  the  authority  of  Af  r.  Gharles  B.  Mnrray,  of  Cin- 
Clnnatl.    The  sanunary  is  as  follows: 
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These  figures  represent  the  organized  pork-packing  of  the  country. 
In  addition  to  this  (juantity  the  tarniers  of  tbe  packing  regions  aod  of 
non-packing  States,  East  and  South,  kill  for  home  supply  and  limited 
neigbborliood  sale  about  two-thirds  as  much  more  in  absolute  weight, 
and  in  numbers  killed  a  larger  proportion. 


Dictzed  by  Google 


KBPOKT  or  THB  BTATISTICUH. 
OUff  AGEIOULTUEAL  BXPOBTS. 


661 


Btattment  of  tie  exporU  of  agHtuHural  prodwrfi  of  Ifta  TJnUed  Statm,  wU\  IJWr  ImmtilaU 
atoK^MhirM,  for  lA<  two  fitoal  yMfi  n^mg  Jmt  30,  1881,  wnpiZtti  ^o"*  >*«  ^aoMry 
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KAILEOAD  BTJILDIirQ. 

The  oonstraotioii  of  railroadB  lias  lendered  posaible  the  n^id  settle- 
meat  of  the  great  interior  areas  of  fertile  l&ndB  which  most  have  re- 
mMBed  oomparatiTely  ononltiTated  bat  for  faoilitieB  aSbrded  for  rea^^- 
lag  the  markets  of  the  world.  • 

A  half  oentiuy  ago,  in  1831,  there  were  72  miles  of  railroads  bnilt 
in  addition  to  the  23  miles  preTionsly  in  operation.  In  the  following 
ien  years,  to  the  end  of  1811,  there  were  bmlt  3,420  miles;  in  ten  years 
from  1842  to  1861  more  than  twice  as  maob,  or  7,447  miles.  From  1853 
to  1861,inola8iTe,  a  great  impetns  was  given  to  railroad  boilding,  oiHn- 
mdent  with  the  general  industrial  progress  of  the  conntry,  and  20,304 
miles  were  added  to  the  completed  mileage  of  railnmds. 

A  lover  rate  of  progress  obt^ned  dnring  the  war  period,  yet  by  the 
end  of  another  decade  28,897  miles  were  added ;  and  in  tto  ten  years, 
itulnding  1881,  the  immense  advanoe  of  44,fi03  miles  was  oontribated 
to  the  mileage  of  operative  roads. 

Mr,  Henry  S.  Poor,  the  anthorit^  in  railroad  statistics,  makes  the 
aggregate  mileage  at  the  close  of  1881 104,813  miles,  of  which  nune 
tlian  a  t»ntli  is  the  work  of  the  past  year.  ■ 

The  work  is  now  being  rapidly  poshed,  increasing  the  magnitade  of 
these  flgores.  The  following  are  the  anthorized  flgnres  illnstrating  this 
progress,  which  is  also  represented  geographically  in  the  diagram: 
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THE  HEW  TOEK  CANAL  STSTHM, 
This  great  work  of  intemal  improvement,  which  has  been  snch  a  boon 
to  the  farmers  of  Central  New  York  and  of  the  West,  has  earned  fiti^t 
fflu>agh  to  load  abont  half  a  million  trains  of  twenty  fall  oars  each,  and 
la  now  anaoally  floating  to  market  the  eqnivalent  of  more  than  sixteen 
tlionsand  saoh  train  loads. 

A  record  of  the  movement  is  careftilly  kept  and  aadited  by  a  State 
officer,  which  shows  the  whole  nnmber  of  tons  moved,  the  number  car- 
ried to  tide-water,  the  number  of  tons  of  throngh  freight  from  the  West 
to  tide-water,  and  the  nnmber  received  from  points  in  tiie  State  of  New 
Xork.  A  sommary  of  these  flgares,  by  decades,  will  mass  the  resaHs  to 
be  grasped  conveniently  by  the  nndtt«tanding,  and  a  diagnun  which 
accompanies  will  present  the  movement  of  fivW-foor  years  to  the  «ye 
of  the  reader.  In  stadylng  these  figures  it  shomd  be  remembered  that 
the  tons  to  tide-water  from  the  Western  States  do  not  inolode  all  tbe 
jfiwight  that  oomes  ftom  the  West,  as  a  considerable  and  increasing  par- 
tion  is  now  distribated  throagh  the  interior  of  New  York  and  Nev 
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XlnglaDd.  This  distribution  is  shown  by  subtractiiig  the  one  hundred 
millioQtons  "to  tide-vater"  from  the  grand  aggregate  of  one  hnndied 
aqd  seventy-seTen  milliona  of  tona,  showing  that  43  per  cent,  of  all, 
most  of  it  from  States  west  of  Xew  York,  a.  large  portion  aa  ^  west  as 
Illinois,  has  failed  to  reach  tide-water. 

The  freight  from  "Sew  York  State,  as  the  flgnre^  show,  is  much  less 
than  between  1840  and  1860^&om  the  increase  of  railroads  and  de- 
crease of  their  freight  rates.    The  increase  by  decades  is  as  follows: 
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There  have  been  annual  fluctuations,  due  to  difference  in  quantity  of 
freight  to  be  carried,  and  still  more  to  the  inducements  offered  by  rail- 
roads for  the  heavy  freight  that  is  the  staple  of  the  canal  trade;  but 
there  has  been  neither  progressive  advance  or  decline  in  quantity  for 
twenty  years.  The  annual  table  will  present  these  fluctuations,  and  the 
prior  progress  of  the  trade: 
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THE  DIVISION  AND  ITS  WOKK. 

The  prOTiace  of  a|TiaiiltaraI  statiatios  is  to  measnre  the  prodnctive 
resoarces  of  the  natioD,  to  survey  it«  crop  areas,  to  reoord  its  garnered 
prodaots.  It  is  more—to  balance  the  production  and  eoDBumption  of 
the  natioDS,  and  calculate  therefrom  the  oscillation  of  prices.  The  rel- 
ative profit  of  systems  of  onlture,  the  profitable  distrlbation  of  individ- 
ual crop  areas,  can  best  be  shown  by  statistics;  questions  of  national 
economy  are  decided  by  appeal  to  statistical  investi^tion ;  and  while 
the  plain  &rmer  cannot  afford  to  decline  the  study  of  statistics,  the 
statesman  finds  it  the  most  essential  and  the  moat  difScalt  of  his  labors. 

With  a  range  throngh  the  entire  field  of  mral  effort,  and  of  science 
applied  to  agriculture,  the  ground  occupied  by  agrioultural  statistioB  ifl 
^aetically  measureless  and  the  demand  for  statistical  service  limitless. 
Eence  the  work  of  the  division  has  neither  cessation  nor  respite. 

Qeneral  and  special  statistics,  domestic  and  foreign,  national  and  in- 
ternational, are  required  for  use  of  ofBcials  .connected  with  the  legisla- 
tive and  executive  dcpartmentfi  of  the  government,  boards  of  agricult- 
ure, chambers  of  commerce,  educational  institutionB,  editors,  and  others 
In  lepresentative  positions.  Much  service  of  this  tenor  is  (»natantly 
perfln*med,  limited  only  by  practical  possibilities  and  the  endnrance  of 
a  small  corps  of  olericsd  assistants. 

The  crop-reporting  work  of  this  division  covers  an  u«a  of  nearly 
200,000,000  acres  of  orops  harvested  by  the  hand  of  man,  and  inclndeain 
oatUe  industries  a  range  of  several  handled  millions  more.  The  spirit 
of  the  age  demands  prompt,  frequent^  and  reasonably  accurate  reports 
of  these  vast  interests ;  the  unreasoning  haste  of  greedy  impulsiveness 
demands  a  minnte  census  weekly,  simultaneous  in  collection,  and  in- 
stentaneooa  in  consolidation  and  distribution.  The  tendency  of  the 
unthinking  pabUo  is  to  statistical  pretense,  inaconracy,  and  looseness 
(tf  statement  It  wiU  be  the  aim  of  the  direction  of  tids  serric^  to  ren- 
der it  thorough,  efficient,  and  reliable  in  results ;  to  use  systematic  scien- 
tiflo  methods;  to  reach  practical  and  exact  condosions,  and  presoit 
thraa  conscieotionsly. 

To  this  end  the  GommissioDer  of  Agricnltnro  has  obtained  an  in- 
creased appropriation  from  Oongress;  and  among  the  means  adopted 
fu  improvement  of  this  service  is  the  appointment  of  a  statistiefU  agent 
for  each  State  onA  Territoiy,  to  act  as  head  of  a  Stat«  corps  of  coire- 
spondents,  as  a  lieutenant  of  the  statistician  in  directing  and  ezeentiiig 
the  work  of  snch  district.  Among  these  agents  are  several  experienced 
officers  of  State  departments  or  boards  of  agriculture,  heretofore  in 
charge  of  a  State  cordis  of  statistical  reporters  upon  precisely  the  saiM 
plan  in  operation  in  this  department.  Thus  duplication  of  work  u 
avoid^,  discrepancies  are  barmonized,  results  are  verified,  avoiding  Qie 
conftasiou  of  a  double  series  of  reports,  and  securing  greater  aocuraoy 
and  higher  pabUc  appreciation  of  the  value  of  the  results.  tTnfbrtn- 
nately,  there  are  few  States  that  have  an  organizatiou  for  the  oollectioii 
of  statistics,  and  in  the  others  it  becomes  necessary  to  select  agents  who 
have  not  been  educated  in  statistical  collection  by  such  experience; 
yet  there  are  persons  possessed  of  Judgment  in  agricnltaral  affairs, 
capacity  for  organizatiou,  a  taste  for  statistical  collection,  and  a  *'  g«iiliu 
for  work,"  from  whom  to  select  these  agents,  in  the  exiKictation  of  de- 
veloping trained  (md  skilled  assistants. 

This  improvement  in  onr  statistical  machinery  has  been  pnt  in  op- 
eiation,  and  valoabU)  lesattB  have  akeady  been  Becozed  in  dilfeteut 
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diieotiong.  It  is  realizecl,  however,  that  wfaatoTer  zeal  and  dieoietioa 
may  plan  and  direct,  there  most  be  intelligent  and  permaQent  local  oor- 
respoDdents — resident  &nners  rather  than  peripatetic  salesmen:  eatab- 
lialied  land-boldera,  instead  of  transient  trodeamen — otherwise  the  pre- 
sentation of  approximately  accurate  results  will  be  an  impoasibility  and 
an  ikbsnrditf.  It  is  beliered  that  with  the  jadicioos  assistance  of  these 
agents  an  efficient  organization  of  the  machinery  for  statistical  collec- 
tion may  be  perfectea  and  steadily  maintained,  with  increasing  compe- 
tency and  higher  suocess. 

In  riew  of  the  influence  of  foreign  demand  on  prices,  and  of  the  great 
Tolame  of  exportation  of  oertain  products,  notably  of  grain  and  "proris- 
ions,"  it  has  been  deemed  advisable,  necessary  even,  that  an  effort  should 
be  made  to  give  early  information  to  American  £irmera  of  the  prospect- 
ive requiremeata  of  the  foreign  trade. 

For  this  purpose  an  agency  has  been  established  in  Europe,  in  charge 
of  Mr.  Edmund  J.  Moffat,  with  headquarters  at  London,  at  the  office  of 
the  consol-general.  He  arrived  there  at  the  olose  of  the  narvest  season^ 
and  has  already  vigorously  comnienced  the  work  of  organization  through- 
out Enrope,  with  the  co-operation  of  officers  of  the  State  Department 
and  our  diplomatio  service.  Much  is  expected  of  this  agency  in  the 
ftiture  in  accurate  reports  of  crop  prospects,  valuable  stetistical  ex- 
changes,  and  miscellaaeons  information  of  value  to  this  department  and 
the  i^eulture  of  the  country. 

A  section  of  the  division  of  statistics  has  been  organized,  under  re- 
quirement of  Congress,  for  the  monthly  publication  of  freight  rates  of 
^ansportation.  The  changes  of  rates  on  principal  agricnltnral  prodnots 
and  ibrmers*  supplies  have  been  given  for  all  the  through  east  and  west 
truck  lines,  the  Pacific  roads,  and  groat  nortti  and  south  railway  sys- 
tems, and  lake,  river,  and  coast  lines  of  steamers.  Kot  only  tlie  throng 
rates,  but  an  immense  array  of  local  rates  for  groups  of  minor  points 
in  all  parts  of  the  country,  have  been  accnratSy  presented.  Special 
rates  for  certain  products  sent  to  various  points,  including  live  stock, 
cotton,  rice,  &c,  nave  been  promptly  pabltshed  for  the  information  oi 
fiivnerH  who  wish  to  seek  the  best  markets  and  forward  their  products 
with  an  intelligent  view  of  the  cost  of  shipment. 

The  organization  of  comprehensive  special  work  in  dairy  statistics 
has  also  been  commenced,  and  other  special  Investigations  are  in  prog- 
ress. 

CB0F8  OF  THB  TSAR  1888. 

In  order  to  bring  the  results  of  work  in  the  division  of  statistics  up 
to  the  close  of  the  year  1882,  I  respectftally  present  the  following,  as 
supplementary  to  this  report,  which  includes  tUe  estimates  of  1881,  with 
investigations  of  the  early  months  of  the  present  season. 

The  organization  of  the  corps  of  State  statistical  agents,  of  the 
Enropean  stjiti.»tii;ul  agency  with  headquarters  in  the  ofBce  of  the  con- 
snl-general  ut  LoikIuu^  and  the  section  of  statistics  of  railroad  and 
steamboat  transportation  rates,  with  other  work  for  the  improvement 
of  the  service  of  the  division  in  other  respects,  are  presented  with  suf- 
ficient ftallness  perttaps  in  the  preceding  pages. 

Theunnsnal  diminution  of  proihictiou  in  1881,  in  all  cereals  except 
oats,  in  potetoes,  in  cotton,  and  iu  nearly  all  products  of  the  farm, 
caused  an  uneasy  feeling  during  the  untoward  and  unpromising  plant- 
ing season  of  the  present  year,  which  was  generally  late,  cold,  and  wet, 
preventing  work,  rendering  necessary  replanting,  and  stiffening  prices 
of  grains  and  meats.    The  farmers,  however,  did  not  fbr  a  moment  yield 
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to  de^ndenoy,  bat  redoabled  thmr  efforts,  and'  with  tiie  aid  of  im- 
proved implementa  accomplished  more  hard  work  than  was  ever  done 
m  the  same  period  in  the  United  States.  Bat  from  Jnne  the  skiee  were 
propittoos,  rains  seasonable,  and  sammer  heat  moderate  and  long  con* 
tinoed,  and  improvement  was  rapid  and  to  an  annsoal  degree  aninter* 
mpted.  There  were  some  ezceptioDB,  notably  in  New  Inland,  IStiw 
York,  and  "Sew  Jersey,  where  an  injorioas  dioaghtj  extending  to  the 
highlands  and  moontains  from  the  Bea-<!oast,  rednced  the  prodactjon  <rf 
nearly  all  crops.  Elfiewhere.  in  the  great  agriculture  sections,  then 
was  less  loss,  whether  firom  droaght,  storms,  floods^  or  insects,  Ihiui  for 
many  years ;  and  the  aggregate  reanlt  is  a  rate  of  yield  generally  above 
the  average,  in  those  crops  wMch  mature  by  midsnmmer,  uid  medium 
prodoction  of  crops  retiming  longer  tdme  to  matnre.  In  the  South  all 
crops  were  large,  becaoBe  the  lateness  of  the  spring  was  greatly  modi- 
fled  there,  and  for  all  the  cereals  and  vegetables  the  moisture  and  krw 
temperatore  of  the  spring  was  especially  favorable.  The  aggr^ats 
resolt  is  a  year  of  geueral  abondanoe. 

OOKN. 

Tbia  is,  next  to  grass,  the  great  crop  of  the  coontry,  grown  every- 
where except  on  the  highest  elevations,  and  prodnoing  an  aggregate  in 
comparison  with  which  all  the  maize  grown  in  the  remainder  of  the 
world  is  qnite  insignificant.  Kansas  produces  more  than  Boomania, 
Ohio  more  than  Honga^,  Pennsylvania  more  than  France,  and  Michi- 
gan more  than  Italy,  niinois  in  1879  prodaced  nearly  as  mnch  aa  the 
average  crop  of  all  Eorope.  The  United  States  will,  the  present  sea- 
son,, qoadrople  the  Enropeui  harvests.  The  area  in  maize  has  nearly 
donbled  since  1870.  The  oensns  repcnrted  the  crop  of  186B  at  760,91^L5ti> 
bnshels.  The  estimated  annoal  average  for  six  years,  from  1871  to 
1876,  indnfiive,  slightly  exceeds  1,000,000,000  bnshels;  fbr  the  last  six 
years  it  fiills  bat  little  short  of  1,600,000,000  bnsheb.  The  average 
consomption  for  twelve  years  is  about  1,150,000,000  bu^iels.  The  pres- 
ent reqoirement  is  aboat  1,400,000,000,  and  100,000,000  exceeds  the 
highest  figures  of  exportation.  But  there  is  so  much  coarse  material 
available,  aa  sabstituteB  in  feeding^  that  the  absolutely  necessary  con- 
somption is  difficult  to  fix.  The  yield  per  acre  for  twelve  years  has 
been  26  boBhels,  rarely  rising  much  above  or  falling  belev  that  figure, 
though  the  average  for  last  year  was  but  1S.6  bushels,  the  lowest  ever 
recorded;  the  next  lowest,  20.7,  that  of  the  disastrous  year  1874. 

Thelos8of500,000,000ba8hel8  in  1881,  reducing  the  supply 300,000,000 
bushels  below  the  requirements  of  consomption  and  exportation,  sent 
up  prices  60  per  cent.,  and  produced  a  determination  to  secure  a  large 
crop  the  present  year.  The  lateness  of  the  spring,  rains  and  frostsof 
April  and  May,  caused  consternation  for  a  time ;  hot  replanting,  in  many 
instances  for  the  second  time,  resalted  in  some  increase  of  area.  July 
came,  with  the  plants  small  and  discolored  from  frost  and  excess  of 
ffloistore,  bat  improving.  To  show  the  condition  from  this  date,  the 
fallowing  comparison  of  condition  with  the  census  year  is  made ; 
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With  this  atatmient  in  view,  it  is  obviona  at  a  glance  tbat  the  yield 
cannot  possibly  eqnal  that  of  1879.  As  It  was  said  in  the  September 
x-eport,  "the  heavy  production  of  1879  and  1880  cannot  be  approached 
under  the  most  fovoiable  dronmstances"  of  the  later  season;  not  very 
ne^ly — not  within  8  per  cent.,  or  more  than  one  hntidred  million 
Irashels.  The  estimates  of  yield  per  acre,  in  yovember,  foUowingtbese 
Imports  of  condition,  made  an  avera^  of  between  24  and  25  bnshela  per 
acre,  while  the  average  yield  of  1879  was  between  28  and  29. 

The  December  retoma  make  direct  comparison  'With  the  product  of 
last  year.  In  November  the  yield  per  acre  was  reported,  and  in  Octo- 
l>er  the  last  report  of  condition  of  the  growing  crops.  The  range  of 
variation  in  resnltfi  of  these  three  separate  tests  ia  bnt  3  per  cent, 
"With  80  slight  a  difference,  the  tendency  of  more  accurate  information 
ia  towards  reduction.  The  present  and  final  retnms  aggregate  in  round 
nombers  1,625,000,000  bnsliels.  The  permanent  estimates  will  be  pub- 
lished after  analysis  of  all  records  of  area,  condition  and  production  of 
tJie  year,  and  eonscientlons  adjustment  of  all  possible  differences. 

There  is  also  much  reduction  in  quality  and  intrinsic  value  in  the 
Northwest  from  immaturity  and  injury  by  frost,  especially  in  Iowa.  The 
statistical  agent  of  that  State  expresses  the  opinion  that  it  will  take  three 
bnshela  to  equal  the  value  of  two  bushels  of  good  com. 

The  following  table  give«  the  production  of  1882,  by  States,  subject 
to  such  revision  as  the  more  thorough  comparison  of  returns  may  ren- 
der necessary: 
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The  consumption  of  the  present  year  (for  64,000,000  people)  requires 
250,000,000  bushels,  for  seed  57,000,000,  leaving  noarly  200,000,000  for 
exportation,  and  for  filling  the  severely  depleted  stocks  in  first  hands. 
Snch  surplus,  even  if  40,000,000  bushels,  in  view  of  the  exhaustion  of 
gftmer  and  local  stocks  at  the  end  of  the  commercial  year  in  August, 
would  be  less  than  that  of  two  years  ago,  and  would  not  depress  prices. 

The  Hve  preceding  crops  averaged  (as  estimated)  425,000,000  bushels 
per  annum ;  the  distribution  of  five  years  has  averaged  429,000,000,  tbe 
20,000,000  difference  having  been  drawn  from  stocks  on  hand,  reducing 
the  surplus  of  1382  to  that  extent  in  comparison  with  the  surplus  ^ 
1877.     Of  this  distribution  146,000,000  has  been  exported  per  annum 
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is  wheat  and  floor,  61,0p0,000  wvs  used  for  seed,  and  833,000,000  oon- 
Bnmed  as  food. 

There  was  aa  inoreaae  of  area  in  the  Soath,  where  aoaroely  more  tbaa 
a  tenth  of  the  entire  breadth  has  foimwly  been  planted,  producing 
scarcely  one-twentieth  of  the  crop.  Intelligent  planters  there  realize  a 
necessity  for  a  home  sapply  of  breadstoff;  for  years  they  have  talked, 
and  sometimes  slowly  acted  in  that  direction;  they  ore  "alwnya  to  be 
blest"  with  diversity  and  abundance,  bat  each  waits  fbr  bis  nel^bor  to 
"  diversify ,"  while  be  pats  in  an  extra  aore  of  ootton  witii  the  expecta- 
tion of  higher  prices. 

The  Atlantic  States  made  no  increase  in  area,  and  the  Western  winter- 
wheat  States  snffered  some  decrease,  as  did  also  the  spring- wheat  States. 
THiB  decline  is  largely  in  the  soathem  counties  of  Wisconsin  and  MQn- 
neNOta,  and  in  the  northeastern  distriots  of  Iowa.  It  is  oansed  by  the 
extension  of  dairying  and  stock  forming  generally,  in  acoordanoe  with 
an  inexorable  law  of  progress  in  agricnltore,  which  compels  the  abandon- 
ment of  one-idea  cropping  upon  poialty  of  loss  of  profit. 

There  was  general  exemption  &om  winter-killing,  and  the  promiae  of  a 
a  good  crop  was  early  and  positive.  In  Jnly  condition  of  irintez^wlieat 
averaged  101  and  spring-wheat  100.  The  October  returns  indioated  a 
yield  of  alwut  13)  boshels  per  acre,  which  has  been  rarely  exeeeded, 
the  average  being  U  bushes,  and  that  of  last  year  about  10  boshels. 
The  preliminKry  estiniates  slightly  exceed  500,000,000  boshela. 
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This  crop  in  its  uses  la  so  allied  with  com  that  the  low  yield  and  high 
price  of  maise  last  season  had  its  effect  npon  the  price  of  oats,  and  toe 
increase  of  valne  stimulated  in  torn  the  extension  of  area,  so  that  7 
per  cent  was  added  to  the  breadth  On  the  1st  of  .Jnne  the  oonditios 
of  the  crc^  was  higher  than  in  any  pTeviona  year  siboe  186S.  The  ooly 
oeoreal  crop  tJiat  6m  not  meet  wltli  disaster  last  year  was  exceeding 
nromisingat  the  commencementofthe  present  season,  promising  another 
large  yield.  In  July  the  promise  was  still  good  of  more  than  an  aver- 
age crop.  There  were  some  reports  of  tbe  army- worm,  aphis,  andsmill 
insects  at  the  roota  popularly  described  as  "nudgeta.'*  in  Maiylaod  and 
YiTginia.  The  army-worm  was  ii^nrions  in  West  Vtrginla,  and  inlDi- 
■oad  th*  dhindh-bng  appeared  in  lonte  ibros. 


-..C.oo^lc 


KEPOET  OF  THH  ffTATIffnOIAlT. 


671 


The  average  of  genenl  condition  kept  np  to  100  ontil  Itarrest,  i.  «., 
the  average  leflnlt,  thongh  varying  in  different  Statefi,  eqoal^  In  the 
acrgregat«  a  ftiU  yield  for  aU.  Tliis  has  happened  bat  once  in  thirteen 
years,  in  1877,  when  the  average  yield  per  acre  was  31.6  bnshelfl,  and 
the  average  value  only  29.2  cents  per  bushel,  the  lowest  price  far  thir- 
teen years  with  the  exception  of  1878,  when  with  another  crop  of  larger 
area  and  nearly  as  great  a  yield  per  acre,  and  a  large  surplus  from  1877, 
the  price  fell  to  24.6  cents  in  December. 

The  average  yield  from  1871  to  1881,  Inclnsive,  was  27.6  per  acre, 
about  a  bushel  more  than  the  average  yield  of  opm  for  the  same  period. 
The  average  price  on  the  first  of  December  has  averaged  36.1  cents  for 
the  same  term  of  years.  From  1876  to  1879  the  annual  average  was 
below  this  flgnre  on  account  of  good  yields  and  increase  of  area.  In 
1880  enlarged  demand  brought  Uie  average  to  36  cents,  and  in  1881  the 
scarcity  of  com  advanced  it  to  46.4  cents.  With  a  large  com  crop ' 
there  wonid  have  been  no  advance.  The  yield  per  acre  of  the  present 
crop  is  above  on  average  of  a  series  of  years,  and  the  product,  vitli 
increased  area,  is  the  largest  ever  harvested  in  this  oonnli?.  The  pre- 
liminary estimate  of  production  in  1882  is  as  follows : 
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There  has  been  a  small  increase  of  area,  enlarging  to  breadth  sllj^tly 
above  two  million  acres,  and  an  average  ^ield  has  been  obtained,  mak* 
ing  a  crop  of  not  less  than  forty-five  million  boabels,  yet  the  snpplj 
does  not  suffice  for  home  consumption.  Though  a  small  export  trttde 
is  carried  on,  the  importntiou  is  l^ger  by  millions  of  busheU.  The  per* 
centage  of  the  supply  that  is  imported  is  greater  than  the  percentage 
of  any  cereal  product  exported,  wheat  only  excepted. 

The  average  yi£ld  per  acre  of  barley  for  a  series  of  years  has  been 
found  to  be  tweiny-two  bushels ;  it  was  greater  in  1871,  167S,  187S, 
1879,  and  1880,  and  less  in  intervening  years.  It  is  nearly  twenty'*tbree 
the  present  year. 

Golifomiaj  Xew  York,  imd  Wisoonsln  famish  more  than  half  the 
acreage,  and  with  Iowa,  Minnesota,  and  Nebraska  exceed  three-ftmrUu. 
Yery  little  is  grown  in  the  South,  usually,  and  the  inorease  the  preauit' 
year  Is  very  small. 

It  is  a  noticeable  £ut  that  the  only  cereal  of  wbioh  tbe  United  BMnu. 


672         REPOST   OP  THE   OOHHieSIOinSB   or  AORICnLTOBB. 

Devei  prodaoea  a  snpply  for  home  consomptioii  is  the  one  which  jiddB 
a  higher  .value  per  acre  than  any  other.  The  average  yield  and  value 
per  aore  for  eleven  years,  &oin  1871  to  1881,  inclnsive,  is  thus  o 
tiWly  presented : 
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A  prominent  reason  for  the  higher  value  of  product  per  acre  is  the 

fhct  tLat  the  coltivation  of  this  grain  is  oonfln^  to  the  northern  sec- 
tion of  the  GOaatry,  where  the  yields  of  all  cereals  are  higher.  It  ia 
grown  mainly  in  the  fertile  and  improved  districts  of  Xew  York,  the 
rich  lands  of  the  ^orthweat,  and  in  California,  on  soils  generaUy  well 
adapted  to  the  crop.  From  recent  increase  of  area — the  breadth  having 
doubled  in  fifteen  years — it  would  appear  that  the  effort  to  kee^  pace 
with  consnmption  would  nltimately  sncceed.  The  imports  are  received 
ftom  Oanadaj  being  grown  principally  near  the  State  of  S'ew  York,  in 
which  one-tmrd  of  the  beer  of  the  country  is  manufactured.  This  prox- 
imity to  the  place  of  mannfkctnre  overbalanoes  the  duty  on  the  grain. 
Barley  is  nearly  all  transported  by  rail  or  water,  bearing  charges  of 
transportation,  while  four-flilhs  of  the  com  and  oats  are  required  &r 
home  consnmption. 

POTATOES. 

The  reduction  of  the  snpply  of  potatoes  in  1881,  amounting  to  about 
70,000,000  bushels,  and  the  unprecedented  prices  which  followed  snch 
a  railure,  stimulated  the  effort  to  achieve  independence  of  foreign  grow- 
ers, wiio  received  nearly  five  million  dollars  for  a  quantity  (8,789,860 
bushels)  that  only  made  good  one-eighth  of  the  deficiency;  and  the 
result  was  naturally  an  increase  of  area  amounting  to  7  percent.  This 
crop  is  becoming  more  important  than  ever  before  in  the  ^uth.  Pota- 
toes have  formerly  been  grown  very  sparingly,  in  gardens  only,  and 
used  for  a  few  days  or  weeks  in  the  spring  as  a  vegetable  of  jiositdve 
rarity.  Their  use  has  increased  of  late,  and  their  shipment  Hforth  as 
an  early  product  ia  increasing  with  tbe  development  of  railroads  and 
the  tendency  to  "trucking;''  but  it  is  a  lesson  that  haa  been  well  learned 
that  garden  vegetables,  roots  aud  the  small  grains,  all  products  which 
flourish  in  higher  latitudes,  must  be  grown  in  autumn,  in  winter,  or 
early  spring,  before  the  tftats  of  summer  reach  their  greatest  elevation. 
So  potat'Oes  are  planted  on  the  Gulf  coast  in  December  or  January;  a 
little  flirther  north  at  a  somewhat  later  date,  adapting  the  time  of  ripen- 
ing to  the  close  of  the  season's  moderate  temperattfte.  But  there  hua 
sprang  up  a  practice,  which  should  be  encouraged,  because  it  rendera 
possible  a  winter  supply  for  the  masses,  promising  to  increase  immensely 
the  consnmption  of  this  valuable  food  product  which  cannot  endure  the 
heats  of  summer.  This  practice  is  worthy  of  general  extension,  and  it 
should  give  the  Irish  potato  a  place  side  by  side  with  the  sweet  potato 
as  a  winter  food  for  every  day's  consumption.  It  is  by  late  summer 
phmting  and  early  fall  growth,  ripening  before  &oat.    In  high  latitadu 
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and  elevations  there  lias  been  some  difflcnlty  in  getting  an  antamn  crop 
tuQy  matnred.  By  making  two  crops,  one  in  winter  and  early  spring, 
Hbe  other  in  the  antoDm,  it  is  possible  to  have  a  continaons  supply,  and 
8«ed  potatoes  grown  at  home,  instead  of  being  brought  from  the  B'orth 
as  formerly. 

The  crop  started  well,  and  in  July  its  condition  waa  102.  The  great 
potAto  regions  were  reported:  New  Yorlc,  98:  Ohio,  102;  Michigan,  99; 
Indiana,  106;  Iliinois,  104;  Iowa,  101.  Ou  the  first  of  Angust  the  av- 
erage waa  101.  A  great  reduction  usually  occurs  in  August,  the  month 
of  droughts,  and  this  season  was  not  altogether  e^tceptional,  the  average 
of  condition  falling  to  92  in  September,  and  to  81  in  October. 

In  Kew  York  oondition  declined  to  TO,  and  ranged  70  to  85  in  Ifew 
lEngland,  the  result  of  drought.  In  New  Jersey,  where  the  drought 
vras  somewhat  less  severe,  it  was  82.  The  promise  contanned  high  in 
the  Ohio  Yalley  and  in  Michigan,  but  declined  somewhat  in  the  States 
of  Wisconsin,  Minnesota,  and  Iowa. 

Last  year  the  decline  in  August  was  from  92  to  70,  falling  to  6  on  the 
first  of  October,  the  yield  per  acre  falling  to  53.5  bushela  per  acre,  the 
lowest  ever  recorded,  the  highest  being  110.5  in  1875,  and  the  average  of 
eleven  years  84.2  bushels  per  acre.  As  the  supply  governs  the  price, 
the  average  was,  of  course,  unprecedented,  being  90  cents  per  bushel 
in  December,  while  higher  prices  ruled  for  a  portion  of  the  eonstimptiou 
remaining  at  a  later  date.  The  lowest  average  December  price  in  eleven 
years  was  38.9  cents  in  1875,  and  the  average  for  the  period  58.1  cents. 
The  average  value  per  acre,  for  the  same  period,  is  $47.08.  Small  aa 
was  tiie  crop  last  year,  the  average  price  was  $48.63,  which  has  not 
been  exceeded  in  any  season  since  1874,  illustrating  the  &ot  that  par- 
tial failure  of  a  crop  does  not  rednce  the  income  received  from  it. 
While  this  is  true  as  a  rule,  it  does  not  mitigate  the  hardship  of  indi- 
vidoal  losses,  which  are  distributed  among  the  careless  and  unskillfal 
formerSj  the  enterprising  cultivators  usually  getting  good  crops  and 
high  pnces,  and  reaping  rewards  instead  of  Buffering  damage. 

COTTON. 

In  1879  the  area  in  cotton  had  reached  14,480,000  acres,  by  censtu 
returns.  The  unofBcial  estimate  of  the  nnderaigned,  after  a  series  of 
official  estimates,  from  18C6  to  1877,  inclusive,  waa  14,500,000  acres 
prior  to  the  census  tabulation.  The  following  are  Ills  official  estimates 
for  the  sacceeding  three  years : 
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The  increase  va«  10  per  cent  in  18S0,  nearly  Sre  in  18S1,  and  in 
the  present  year  a  small  decline  is  reported  in  every  State  except 
Texas,  the  largest  in  prodnction,  and  Virginia^  one  of  the  emalleet. 
The  overflow  on  the  MissisBippi  caused  some  rednctiou  of  area,  and  in 
the  other  States  a  prevailing  conviction  that  cotton  had  become  com- 
parfttivciy  too  prominent  for  the  highest  profit  in  the  distribution  of 
crop  areas.  Wliilo  this  conviction  appeared  to  be  general  among  intel- 
ligent growers,  the  old  habit  of  too  exclusive  cotton-growing  van  too 
strong  to  efl'>!Ct  much  reduction.  Similar  views  have  been  entert^iioed 
less  genenilly  for  years,  with  a  constant  increase  of  cotton  area.  It  is 
therefore  not  surprising  that  the  reduction  is  only  2  or  3  per  cent. 

The  planting  season  was  not  favorable,  temperatare  being  low  in 
April  and  May,  and  moisture  excessive,  causing  de&cient  stands,  re- 
I>lauting,  slow  growth,  and  untlirifty  appearance.  With  such  condi- 
tions, the  aphis  flourishes  and  rust  appears.  Tlie  June  report  averaged 
the  lowest  eoudition  at  tliat  date  since  1874.  The  July  report  showed 
decided  improvement,  with  condition  within  one  point  of  tbe  July  av- 
erage of  1877  and  1879,  but  not  ecjual  to  tliat  of  18.m  It  waa  noticed 
that  there  was  an  entire  absence  of  nnhealthful  conditions.  The  plants 
were  uniformly  vigorous  and  thrifty,  rendering  possible  a,  large  crop, 
with  a  contlunantw  of  favoring  weather,  which  fortunately  was  enjoyed 
in  a  high  degree,  so  that' the  August  return  was  94 against  91  in  Angust 
of  the  census  year.  In  September  92  was  reuche<l,  the  same  as  in  1880, 
a  figure  higher  thau  in  any  other  September  of  the  last  ten  years.  In 
October,  alter  the  first  picking,  when  the  e&ects  of  dronglit,  storms, 
and  floods,  and  ravages  of  insects  are  seen  and  calculated,  there  is 
almost  invariably  seen  a  reduction  in  averages  of  condition.  This  vear 
the  average  waa  88  against  66  in  1881,  81  in  1830,  and  81  in  1879. 
These  figures  give  a  good  idea  of  the  fruitfulness  of  these  respecrive 
seasons  at  tliat  date,  though  the  ultimate  result  ia  modified  by  three 
months  of  f art h«r  development  and  harvesting.  The  indications  of  Oc- 
tober were  sabstantially  those  of  November  following,  when  the  yield 
per  acre  was  given  looking  to  a  crop  of  6,636,600  bales  of  460  pounds 
of  net  lint,  or  490  pounds  gross.  This  is  not  given  as  an  estimate  bv 
the  Statistician,  but  as  the  result  of  the  returns  of  November  carefully 
revised  and  consolidated.  The  final  rexwrt,  showing  the  conclusion  of 
the  picking  at  its  close,  is  not  yet  made.  The  figures  of  yield  per  acre 
m^e  the  following  aggregates: 
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The  serioas  ipjnrj  jastly  apprehended  from  lateness  and  vigor  of 
growth  did  not  oeoai.    Killiog  frmta  were  everywhere  later  thuLiuaiii 
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yet  loss  of  ucmatora  bolls,  in  some  cUstrictB  estunated  at  10  per  cent, 
reeulted  in  parts  of  North  Carolina,  Tennessee,  Arbausaa,  and  Nortli- 
em  Texas,  and  in  a  less  degree  in  other  States  of  the  cotton  belt.  In 
Northern  Misaissippi  firost  was  reported  twenty  to  thirty  days  later 
than  in  average  years.  The  weather  has  been  generatly  favorable  for 
picking;  at  many  points  exceptit)naUy  good.  The  reverse  htis  been 
true  in  jwrtions  of  Looisiaua  and  Northern  Tuxa^,  in  some  counties  of 
Arkansas,  and  other  parts  of  the  Southwest,  from  continued  wet 
weather.  Losses  from  the  boll-worm  continue  to  bo  reported,  mainly 
west  of  the  Mississippi.  This  insect  has  probably  caosed  as  much 
damage  as  the  caterpillar  this  season. 

SUGAR  PfiODUCTa 

The  eeason  has  been  nnnsnally  favorable  for  the  growth  and  matur- 
ing  of  sugar  cane,  and  one  of  the  largest  crops  of  recent  years  is  as 
Bored.  The  Department  returns  of  results  have  not  yet  been  receive*], 
as  it  is  yet  too  early  to  obtain  full  data  of  the  manufacture.  The  indi- 
cations, however,  favor  an  aggregate  of  the  Louisiana  crop  exceeding 
200,000  hogsheads  of  sugar,  jirobably  not  less  than  250,000,000  pounds. 

The  sorghum  experiment  has  resulted  the  present  season  in  the  pro- 
daetion  of  a  good  grade  of  sugar,  manufactured  at  an  apparent  profit, 
in  three  factories,  one  of  which  produced  319,000  pounds,  and  in  experi- 
mental production  of  small  quantities  at  several  points  in  the  North- 
west.   The  aggregate  will  exceed  half  a  million  pounds. 

Beet  sagar  has  been  made  successfully  for  three  successive  seasons 
in  Califoruia,  at  one  factory.  The  Maine  factory,  which  was  in  opera- 
tioii  three  years,  producing  in  oue  season  1,200,000  pounds,  and  in 
another  1^000,000  pounds,  was  obliged  to  suspend  operations  fur  want  of 
beets,  which  farmers,  inexperienced  in  sugar-beet  culture,  thought  they 
could  not  afford  to  pnxluce  at  the  prices,  viz,  C5  to  $6  per  ton,  the 
average  production  being  t«n  tons  per  acre. 

The  season  has  been  favorable  for  the  production  of  a  good  qnantity 
of  sorghum  sirup,  and  the  reports  concerning  quality  indicate  gradual 
improvement  in  the  methods  of  defecation  and  clarifying.  There  has 
been  a  marked  increase  in  area  in  some  sections  of  the  South  and  West. 

SEEDING  OP  WINTER  GKAIN. 

The  returns  of  December  relative  to  winter  wheat  and  rye  show  a  veiy 
small  increase  of  area.  In  the  South  there  is  little  increase,  except  in 
Virginia,  North  Carolina,  and  Texas.  Eentnoky  and  West  Virginia 
have  enlarged  their  area,  and  Kansas  has  made  some  increase. 

In  some  parts  of  the  Middle  States  the  autumn  was  somewhat  too  dry, 
but  the  crop  is  generally  in  good  condition.  It  is  looking  fairly  well 
throughout  the  South,  though  the  sowing  has  been  later  than  usual. 
In  parts  of  Texas  the  weather' has  been  too  dry,  and  the  pressnre  for 
cotton  picking  has  been  an  obstruction  in  some  districts.  Conditiou  is 
j^ood  Hiroughout  the  West,  nearly  np  to  the  nonnal  standard  of  full 
vitality. 

The  Hessian  fly  attacked  earlysownwheat  in  Delaware.  The  fly  has 
ii^nred  some  fields  in  the  Shenandoah  Valley  and  in  Southwest  Vir* 
tnuia.  Frequent  mention  is  made  of  similar  damage  in  Tennessee  and 
Kentucky.  In  Ohio  sach  reports  are  loss  frequent,  yet  the  fly  has  made 
its  appearance  at  many  points.  In  Indiana,  Illinois,  Missoari,  and 
Kansas  early  sown  wheat  has  been  attacked,  but  the  iinar;  has  not  gen- 
crallf  been  severe,  and  is  nowhere  considered  ioepanible* 
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In  the  more  Southern  States  seeding  vas  not  completed  on  the  first 
of  December,  ao  that  the  present  report  cannot  indicate  folly  the  com- 
parative area,  which  can  be  more  satisfactoril;  shotrn  in  the  return  of 
next  April 

OOKOLtrsioiT. 

The  estimates  of  various  minor  crops  of  1882  aro  not  yet  completed, 
bot  vill  be  given  soon  in  a  special  report,  together  with  the  general 
eetimatee  of  area  and  local  valaes,  with  dednctions  of  yield  per  acre, 
valne  per  bnshel.  per  acre,  &c. 

The  comparative  numbers  and  valae  of  the  different  &rm  animalfi 
will  be  returned  in  January,  1888,  and  will  be  included  in  the  same 
report 

J.  E.  DODGE. 

Statiatieiiui. 
Hod.  Gso.  B.  LoBina, 

0<mimimo»er. 
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qepabthbitt  op  Aobiodltus^ 

Washington,  D.  0.,  November  20, 1882. 
To  the  Fretident: 

I  reapeotfdlly  sntuoit  the  aonoal  report  of  th:e  DepartnLenti  of  Agii- 
culture  for  the  year  1883. 

DnriBg  the  past  Beasoa  tlie  -work  of  the  department  has  been  vigor- 
oosly  proseoated  on  the  line  laid  down  in  my  commnmcation  of  Ifovem- 
ber'26, 1881.  I  have  made  personal  toTestigation  of  the  condition  of 
farming  in  most  of  the  great  agiicnltoral  States  of  the  Union,  and  have 
been  deeply  impressed  by  the  energy  and  skill  with  which  the  indnstiy 
is  condacted  and  the  manifest  success  which  attends  it,  as  evinced  by 
the  pT08i>eroaa  appearance  of  the  lands  and  homesteads  of  the  people. 
I  have  visited  as  many  of  the  agricnltoral  colleges  as  possible,  and  have 
endeavored  to  impress  upon  these  institutions  the  desire  of  the  depart- 
ment to  co-operate  with  them  in  their  efforts  to  dlfChse  sound  practical 
information  throughoat  the  country  for  the  benefit  of  those  vho  are  en- 
gaged in  conducting  our  great  industrial  enterprises  and  developing 
tlie  enormous  wealth  of  oar  resonrces.  And  whenever  an  olgeot  of  im- 
portance connected  with  the  industry  which  this  department  represents 
has  presented  itself^  I  have  employed  competent  investigators  to  explore 
and  report  The  liberally  increased  appropriations  made  at  the  last 
session  of  Congress  for  the  benefit  of  the  department  have  been  nsed  in 
such  a  manner  as  seraned  most  promotive  of  Hio  objects  which  that  body 
had  in  view,  and  the  ezpenditores  have  been  confined  strictly  to  the 
divisions  and  work  for  which  the  appropriations  were  specifically  made. 
Provision  has  been  made  for  the  care  and  protection  of  the  valuable 
coUeotions  of  minerals,  ores,  woods,  and  agricultural  prodacts  presented 
to  the  department  by  the  exhibitors  at  the  Atlanta  Ezi>oeition  of  1881, 
and  in  a  temporary  and  convenient  bnilding  on  the  gronnds'of  the  de* 
partment  these  collections  have  been  admirably  arranged  for  easy  aooess 
by  those  who  desire  to  witness  the  prodndng  capacity  of  tlLOae  sections 
of  onr  ooontry  which  have  famished  the  exhibits. 

A  new  boildiog  is  nearly  completed  for  the  storing  and  distributing 
of  the  large  amount  of  seed  now  provided  by  Oongiesi. 
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The  snccesa  vhich  attended  tbecoaventions  held  at  the  department 
in  Janaary,  1882,  ha«  indneed  me  to  call  others  in  Janoaiy,  1883,  to 
which  representatives  of  the  agricnltural  <!olleges.  and  societies  have 
been  called  together  for  the  pnrpose  of  discassiog  the  most  important 
points  relating  to  agricnltaral  education,  the  animal  indnstry  of  the 
United  States,  and  the  cotton  indnstry. 

I  have  received  through  the  State  Departtneut  a  commnnication  trout 
Hamborg,  recjuesting  tbia  country  to  nnite  with  the  great  agricnltiual 
nations  of  Europe  in  an  exhibition  of  domestic  animals,  and  the  various 
methods  of  feeding  and  plans  for  shelter,  in  Jnlgr,  1883,  which  I  tnist 
will  receive  the  consideration  ci  Congress. 

DITtSIOn  OF  OABDENS  Aim  GBOTJKDS. 

The  number  of  plants  distributed  since  my  last  report  amonnta  to 
about  70,000.  The  seemiug  fJAlIIng  off  in  numbers  from  those  of  recent 
years  is  due  te  the  reduction  of  the  number  of  tea  plants,  that  distriba- 
tion  b^n^  parUy  met  with  plants  from  the  tea  nursery  in  South  Oaro- 
Una.  Compared  with  the  amount  of  appropriation  available  for  this 
jlarticnlar  worb,  the  itumiber  of  plants  propagated  is  large,  and  as  tfac^ 
are  mainly  packed  so  as  to  be  sent  through  the  mail,  a  considerable 
amount  of  labor  is  required.  About  4,600  packages,  averaging  15  pluita 
to  each  package,  necessarily  involves  muchmanipolatioo  in  thdr  prepaf- 
ation  for  tlie  post-office. 

Attention  is  again  directed  to  the  neceaBity  of  establishing  branches 
of  this  division  in  semi-tropical  climates  for  the  more  extensive  propa- 
gatipn  of  semi-tropical  {>lhnts.  The  demands  of  the  country  for  plaits 
of  this  character  for  the  purjioses  of  experimentation  are  constant  and 
persistent,  and  as  the  department  is  at  present  situated  in  regard  to 
facilities  and  encouragemeht  in  the  propagation  of  such  plants,  but 
little  of  essential  value  can  be  done. 

The  distribution  of  economic  plants  is  prosecuted  te  as  great  an  ex- 
tent as  the  capabilities  and  approprtatious  for  this  particular  purpose 
will  admit.  Efforts  towards  the  introduction  of  the  tea  plant  are 
vigorously  maintained.  The  tea  plautation  instituted  in  the  spring  of 
1881  is  pi-ogresaing  favorably.  Several  acres  have  been  planted  and 
the  plants  are  making  a  satisfactory  growth,  so  tbnt  in  the  conree  of  a 
few  years  they  will  be  in  good  condition  to  fairly  test  the  question  of 
profitable  manufacture,  which  is,  in  fhct,  the  only  poiut  now  awaiting 
consn^imation,  the  question  of  tbe  adaptability  of  climate  to  the  mete 
growth  of  the  plant  having  long  been  favorably  determined. 

BOTABICAL  DIVISION. 

The  work  of  the  botanical  division  has  been  steadily  porsoed  throogh- 
out  the  year.  Good  progress  has  been  made  in  prepa>riDg  and  monntio; 
specimens  and  incorporating  them  in  their  proper  places  io  the  herb> 
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arium,  thereby  rendering  available  fiir  stady  and  consnltsMn  a  large 
nmnber  of  new  specimens. 

The  collection  has  been  largely  increased  daring  the  past  year  by  the 
pnxchase  of  plants  ftom  Florida,  Arizona,  S^ew  Mexico,  Tesa>s,  and  the 
"Pacific  slope,  and  a  few  from  other  points.  Several  packages  of  Arctic 
plants  have  been  received  throngh  the  Smithsonian  Institution,  and 
niuneroas  small  packages  ftom  variooa  persons,  part  as  donations,  part 
a3  exchanges. 

Packages  of  plants  have  been  sent  oat  to  individaals  as  exchanges, 
also  to  persons  making  a  special  stady  of  eoine  order  of  plaate,  and  to 
institationa  of  learning.  The  work  of  describing  and  illnstrating  oar 
native  grasses  for  the  ananal  report  has  been  continued,  preference 
having  been  given  to  those  speciee  concerning  which  special  inqnirles 
have  been  made  during  the  yeM  by  agricalturists  and  stock-raisers. 

Circnlars  making  inqoiries  concerning  the  various  species  of  grass 
relied  apon  for  hay  and  grazing  were  sent  to  the  Sonthem  States,  to  the 
Padflo  slope,  and  to  the  Territories.  Unch  valaable  information  was 
obtained,  a  digest  of  which  is  given  in  the  annual  report. 

SQCBOSOOPIOiX  DtriSIOH. 

Boring  the  past  year  the  work  of  the  division  bas  been  of  the  osnal 
varied  character.  Many  microscopical  examinations  have  been  made 
of  breadstuffs,  milk,  butter,  cheese,  sugar,  glacose,  oleomargarine,  food 
oils,  lard,  vegetable  lata,  &o.,  and  id  some  instances  new  methods  dis- 
covered for  the  detection  of  artificial  impurities  in  them. 

Investigations  have  been  instituted  to  discover,  if  possible,  the  pri- 
mary cause  of  what  is  known  as  pear-tree  blight,  so  destractive  to  the 
interest  of  orchardists  in  the  liforthwest,  where  sometimes  a  thousand 
valuable  pear  trees  are  destroyed  by  this  disease  in  a  single  orchard  in 
a  season.  A  large  collection  of  microscopic  sections  have  been  made 
and  mounted  to  Ulustrate  the  distinctive  peooliaritiefi  of  different  species 
of  oaks.  These  investigations  have  a  special  commercial  and  botanical 
value. 

The  microacopist  has  also  made  investigation  for  several  divisions  of 
the  department,  and  in  some  instances  for  the  general  govenuneut. 
Correspondence  has  also  been  kept  np  with  eminent  European  micro- 
scopista  as  well  as  those  of  the  United  States,  and  specimens  haviug 
relation  to  the  work  of  this  division  exchanged. 

OnEMiaAl.    DIVISION. 

The  work  of  the  chemical  division  has  been  devoted  largely  to  investi- 
gating the  Bugar-prodncing  qualities  of  sorghum,  beets,  and  other  plants, 
as  provided  for  by  Congress.  The  analyses  of  last  year  have  been  re- 
peated, and  many  varieties  of  sorgham  raised  on  the  grounds  of  the 
department  have  been  sabjected  to  careful  laboratory  examination. 
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The  laboratory  vork  of  1883  viU  be  oeceasaiil;  eztmded  beymd  tii« 
time  fixed  for  the  issue  of  the  fortbcoming  TOlome,  and  most  therefbre 
beretaiaedforal^itnTepnblicatioii.  TUrty-flTenewvarietiesofBorgtuuii 
from  Katal,  India,  aud  China  have  been  eabjected  to  daUy  examinaticm, 
and  I  am  mfonned  by  the  chemist  of  the  department  that  prejiflxaticn 
is  made  for  analyses  of  ninoteen  varieties  of  bagasse,  foor  varieties  of 
leaves,  twelve  varieties  of  juices,  twenty-five  varieties  of  simps  frou 
sorghum,  together  with  three  buDdred  and  fifteen  vegetables,  fifty  sped- 
mens  of  wheat,  and  twenty-five  of  soils,  daring  the  immediate  fatnre. 

Fifty 'four  miscellaneona  analyses,  inclnding  miner^  Bpring  and  weQ 
waters,  peats,  soils,  cereals,  shales,  kaolins,  fertilizers,  tanning  materiali, 
waste  prodaota  of  glucose  mann&ctoriee,  marls,  &o.,  have  been  performed 
daring  the  last  season,  and  several  hundred  determinations  of  wattt, 
nitrogen,  and  proximate  principles  have  already  been  made  on  the  veg- 
etable samples  enumerated,  and  an  increasing  amonnt  of  coneBpondeaoe 
has  received  constant  attention. 

At  the  request  of  the  chemist  of  the  department,  I  snbmitted  the  aor- 
ghom  analyses  and  work  of  his  division  to  the  Xational  Academy  of 
Sciences  on  the  30th  of  Jannai;  last  fbr  investigation  by  that  body.  A 
committee  appointed  for  that  purpose  entered  npon  their  work  with 
great  zeal  and  energy,  and  their  report,  which  was  laid  before  me,  was, 
on  July  21,  withdrawn  formally  by  the  secretary  of  the  academy,  "Cor 
suoh  action  aa  the  academy  may  deem  necessary."  On  the  IStb  ot  'So- 
vember  cnrrent,  the  president  of  the  academy  presented  to  me  the  final 
report  of  that  institution,  a  long  and  elaborate  document,  containing  a 
review  of  the  history  of  the  sorghum  industry  for  twenty-five  yeaiB,  a 
statement  of  the  scientific  investigations  made  in  this  coanby  and  in 
Europe  into  theqoality  of  sorghnm  andmaizeas  angar-prodndng plants, 
a  carefbl  examination  of  the  chemical  work  of  the  department,  a  large 
volome  of  testimony  received  bom  sngar  mano&oturers,  and  certain 
suggestions  with  regard  to  fbtnre  investigations  and  the  work  of  the 
department.  This  report  is  evidently  the  resnlt  of  infinite  care,  and 
has  been  subjected  to  oarefbl  revision,  and  I  trust  it  will  be  found  a 
valuable  text-book  for  those  engaged  in  the  sorghum  sngar  industry.  As 
a  review  of  the  successes  and  failures  which  have  attended  this  industry, 
it  is  invaloable.  As  a  guide  to  those  who  are  engaged  in  it,  it  contains 
aU  the  important  results  that  have  thus  far  been  obtained  by  the  chemist 
in  his  laboratory  and  the  manufacturer  in  his  mill.  This  report,  together 
with  amostvolnminousappendix,  making  an  interestingmass  of  matter 
fitr  too  large  to  be  inclosed  in  the  annual  volume  of  the  department  for 
this  year,  will  be  issued  at  an  early  day  as  a  special  publication. 

The  business  of  manufacturing  sugar  fh)m  sorghum  at  the  depart- 
ment having  failed  in  18S1,  and  having  famished  discouragement  rather 
than  information  to  those  engaged  in  it,  I  have  called  upon  the  aorghnm 
manufacturers  themselves  for  such  information  as  they  oould  fhmiah  in 
an  accorate  manner,  for  the  benefit  of  the  industzy  they  lepresent.    I 
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have  also  made  the  aame  reqaest  of  the  mannfiKtarers  of  engar  ftom 
"beets.  I  have  received  asBurauces  &om  nearly  a  hundred  mauofaotnierB 
that  they  will  contribate  to  this  work,  and  I  feel  confident  that  I  shall 
in  this  way  receive  a  great  amoont  of  valuable  information. 

I  have  endeavored  &om  the  beginning  of  my  connection  with  the 
department  bo  to  conduct  the  work  performed  here  ae  a  part  of  that 
interesting  investigation  into  the  valae  of  aorghom  now  going  on  in  the 
field  of  the  farmer,  and  the  mill  of  the  mannfactnrer,  and  the  laboratory 
of  the  chemist,  as  to  seoore  for  what  appears  to  be  a  growing  industry 
all  the  information  which  unprejudiced  science  and  the  best  practical 
skill  cfui  provide ;  and  I  tmst  tho  knowledge  I  have  gathered  will,  when 
published,  be  foond  to  be  of  value. 

EnrOUOLOOIOAL  DinSIOH. 

The  work  of  the  entomological  division  has  progressed  satlafootorily 
doling  the  year.  The  report  of  the  entomologist  inctndes  observations 
on  many  insects  that  have  attracted  attention  dnring  the  year,  whOe 
Bpedal  study  has  been  given  to  those  afiJeoting  the  principal  staples. 
Yet  the  observations  on  these  form  but  a  small  part  of  the  work  of  the 
division,  since  unpublished  notes  of  observations  and  experiments  have 
been  made  on  690  different  species  more  or  less  injurious,  and  about 
which  little  or  nothing  was  hitherto  known,  while  many  additions  have 
been  made  to  onr  knowledge  of  the  habits  of  species  that  had  previ- 
ously been  but  partly  studied. 

The  chief  staples  have  daring  the  year  suffered  comparatively  little, 
88  a  mle,  from  destmctive  insects.  Yet  many  serions  complaints  have 
oome  from  several  sections,  and  the  ^tomologist  has  given  particular 
attention  to  snoh,  visiting  the  localitieB  that  suffered  either  personally 
or  by  proxy. 

The  aggregate  damage  done  to  oar  products  by  ipjnrions  insects  is 
enormons,  and  few  fields  of  inquiry  promise  more  substantial  and  prac- 
tical resnlts  than  systematic  and  intelligent  investigation  into  the  habita 
of  these  tiny  marauders,  and  the  beat  means  of  coonteracting  their 
ravages.  As  an  evidence  of  the  interest  in  and  appreciation  of  the 
work  which  the  department  is  doing  in  this  field,  some  2,000  letters  of 
inquiry  have  been  received  daring  the  year,  most  of  them  requiring 
ftall  replies.  This  correspondence  consumes  a  large  share  of  the  time 
of  the  entomologist  and  his  assistants. 

The  United  States  Entomological  Gommission  has  ended  its  field 
work  and  has  well-nigh  completed  its  oflloe  work.  The  tiiird  report  of 
the  Gommission  has  been  finished  and  placed  in  the  printer's  hands, 
and  the  fourth,  which  is  a  revised  edition  of  Dr.  Bile^s  report  on  the 
cotton  worm,  has  been  delayed  so  as  to  indnde  the  practical  results  ob- 
>  ;  talned  during  the  present  year.  The  fifth,  which  is  a  revised  edition  of 
1  Dr.  Packard's  report  on  the  insects  aflfiecting  foiest  trees,  is  in  coarse  (MT 
'•preparation. 
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In  addition  to  the  above  docaments  soTeral  bnlletiDB  on  important 
insectH  are  being  prepared,  as  also  a  bibliography  of  economic  ento- 
mology, and  a  special  report  on  the  insect  diseases  affecting  the  orange. 
Spedal  agents  under  the  direction  of  the  entomologist  have  been  en. 
gaged  in  several  widely  separated  parts  of  the  coontry  making  ob< 
eervations  and  experiments  on  species  affecting  the  orange  and  the 
cotton  interests;  vhlle  a  party  has  explored  tlie  northwest  regions  of 
the  TTnited  States  and  British  America  with  a  view  of  obtaining  dat* 
in  reference  to  that  sconrge  of  the  West,  the  Botiky  Monntain  locost 

The  coarse  of  exploration  -was  through  Dakota  and  Montana  to  Fort 
HcLeod  and  back  down  the  South  Saskatchewan  via.  Winnepeg — the 
object  being  to  depart  from  beaten  rootes  and  to  make  excnrsions,  by 
the  way,  into  the  great  plains.  The  results  of  the  Journey  warrant  the 
coDClnsiOD  that  the  destmctive  insect  is  yet  in  altogether  infiafflciait 
numbers  in  these,  its  native  haunts,  to  threaten  any  serious  migratloiu 
or  i^Jnr;  to  crops  in  the  more  fertile  States  to  the  soathaast 

Dr.  Biley  has  for  some  years  past  made  it  a  point  to  endeavor  to 
collect  Sttdi  data  as  wonld  warrant  anticipation  of  locost  ii^nry  or  im- 
munity, and  the  anticipations,  aa  set  firtth  on  repeated  occasions,  have 
been  veri&ed  in  a  remarkable  degree. 

The  formers  of  the  West  have,  therefiire,  so  &r  as  the  data  obtained 
warrant  an  opinion,  the  pleasing  aasnxance  that  their  crops  wiQ  not 
be  ravaged  by  locusts  in  1883. 

The  army  worm  appeared  in  injnrioas  nombers  in  several  of  the 
Atlantic  States,  and  its  advent  the  present  year  was  also  anticipated 
by  the  entomologist,  who  endeavored,  through  the  columns  of  the  agri- 
onltnral  press,  to  prepare  formers  for  Ute  visitation.  In  like  manner 
timely  information  in  reference  to  t^e  eotton  worm  was  disseminated 
among  the  planters  of  the  overflowed  districts  of  the  Mississippi  Valley 
in  anticipation  of  possible  iioory,  and  the  sabseqneot  immunity  from 
iqjniy  was  no  doubt  largely  dne  to  the  preparation  for  meeting  the  evil 
in  its  incipiency  which  planters  in  oonseqnence  made.  Important  im- 
provements in  the  machinery  used  in  poisoning  this  insect  have  been 
made,  and  the  interesting  and  mooted  question  as  to  whether  w  not 
the  parent  of  the  worm  survives  thioaghoat  the  year  within  the  limits 
of  the  Fnited  States  has  been  definitely  settled  in  the  affirmative. 

Among  other  subjects  worthy  of  mention  in  connection  with  tbe  ento- 
mological division  is  the  introduction  and  eulti  vation  of  the  pyrethroms, 
which  are  known  to  have  such  great  value  as  insect  destroyers,  and  the 
powder  from  which  is  varionsly  sold  under  the  names  of  "  P«8ian  In- 
flect Powder,"  "Bnhacb,"  &c  The  entomologist  has  ascert^ned  by 
experiment  that  preparations  of  this  plant  may  be  used  successfully  in 
tiie  field  f^ainst  several  of  oar  worst  insect  pests,  and  its  cnltivation 
over  as  wide  an  area  as  possible  is,  consequently,  most  desirable.  A  * 
circular  giving  information  about  the  two  species  having  tliis  virtue  was 
accordingly  sent  out,  with  seed  that  had  been  imported  from  Bossia  and 
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the  Gaacasus.  The  experience  so  far  bad  by  the  recipients  of  tlie  eeed 
is,  on  the  whole,  most  eucoaraging,  as  is  also  that  bad  at  Washington, 
where  plants  of  both  species,  grown  fW>m  seed  sown  in  the  fall  of  1880 
and  spring  of  ISSl,  flowered  profusely  and  gare  a  powder  equal  in  its 
insecticide  qualities  to  any  previonsly  tested. 


Tabulated  lialfmeitt  ihowiHg  the  quanUtg  and  Uftd  ^  *Md>  Uttted  fivm  UU  leed  iNvWn, 
Department  of  Ajricutture,  »nder  special  appropriaSim  aet  of  Cmtgrete  pat$ei  Aprtt  11, 
1888,  a/  1^,000 /or  JA«  Jlooded  dUtrieU  loutk. 

SBSCRIPTIOH  or  BKXDS. 

V«getftblM 414,886 

BeldoOTn 4B,M4 

KddpeM* M,9e7 

FUliboan* 3,064 

FUld  millet - l4,84t 

rtaldoottoo 169 

Gi»nd  total 608,968 

Benftton  and  Memben  of  Coogreas . •... 1,058,479 

State  •crionltnnl  BOcietiea 7,G88 

StfttiMloal  ooTTMpondeiita 369,177 

Sp«oUl  ftpptoprlatiou 606,968 

UiaoaUaneoD*  ApplicAuto 662,374 

Qnnd  totals 2,896,476 

2i)ft«Ia(«d  etalement-ehmeing  Ote  wNUly  aad  Hud  tf  eeede  Umed  from  Ike  eeed  dioMtm, 
Dvpartment  of  Agricuititre,  M»aer  Ike  general  aiwl  tpedal  appropriation  aet*  of  Congreee 
firm  Julf  1, 1881,  10  Jane  30,  ISSi,  incliuive. 


1= 

i 

f 

1 

B. 

1 

1 

1 

ii 

} 

1^ 

! 

Faehiaa. 

Fattaga 

Paikaya. 

FailoQa. 

150  »U 
l;I37 

4 

411  US 

MM.OM 
100. 4M 

2ia 

1B,»3» 

I.431.7M 
lT».4Sa 

74  M7 

15 

t  iaeat 

«44T 

8a,ns 

; 

e 

41 

2,017 

10, «» 

B»"*-"T 

tM 

US 

Colfc. 

4 

4li 

684    ESPOET  Qie  THE  COIOQSSIOHER  OP  AOiaCUi:.TniUB,  JS81 


J 

1 

r 

ll 

r 

4 
1 

t 

1 

1 

niLDniM. 

15 
6 

a 
u 

B2,84T 

40.  CM 

1^081 

» 

12 

^177 

PathvM. 
S,OM 
1,M8 

I!.  MS 

J\Kt<W«>. 

HTM 
20.513 

a,  Ml 

4,715 

1,U1 

1,4m 

M 

m 

*\ 

t 

45 

M.10I 
U 
1* 

n.ta 

KM 



BD<ikiAntL...._ .... 

Clffi 

10,87* 
85 

ta 

m 
u> 

<7 
U 

• 

r."i!!*.' 

t»B 

i.aM 





GSl 

m 

M 

■ 

- 

M 

MIW „ _ 

1,104 

m 

U.Kt 

SlM...... 

noM 

Tmtp^vMUlMM 

K.vn 

m» 

1D,W 

M 

»• 

M 

n 

Itaml*    

u 

- — ■ 

7.S8g 

mm 

toadies 

55^174 

xn^nt 

dibbjlses  of  domestio  Aimui^.— wobe  of  thb  txtebikabt  m- 

TISION. 

The  &Uaie  of  the  com  and  bay  crops  laat  year  reaalted  ia  the  loss, 
doring  the  following  winter  months,  of  large  nomberB  of  form  animals. 
Since  the  opening  of  spring  and  the  reappearance  of  graaa,  however,  the 
paat  season  has  been  an  exceptionally  favorable  one  for  all  claaees  of 
domestic  animals.  If  we  except  Texas  ffever  of  cattle,  no  wideepiead 
epidemic  has  prevailed  among  any  class,  and  the  aggregate  loss  fiom 
disease  will  be  less  than  in  many  former  years. 

OontagioQS  pleoro-pnenmonia  still  prevails  among  cattle  in  tbe  States 
heretofore  infected,  bat  the  area  of  the  infected  teniUwy  does  not  aeem 
to  have  been  extended  daring  the  year. 
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An  outbreak  of  dieense  occnrrod  in  a  large  herd  of  cattle  In  Onlpeper 
Oonnty,  yirginia,  in  October  last.  It  was  tboaght  to  be  Texas  fever, 
and  Dr.  MiUer,  a  competent  Teterinarian,  was  directed  by  the  depart- 
ment to  visit  the  locality  of  the  ontbreak  and  afford  snch  relief  as  was 
in  hiB  power.  On  his  arrival  he  foond  bnt  two  animals  remaining  on 
the  place,  and  they  were  reported  as  being  in  a  healthy  condition. 

A  nnmber  of  cattle  had  died,  and  in  order  to  protect  himself  from 
Airther  loss  the  owner  had  shipped  all  those  that  showed  no  evidences 
of  disease  to  the  Baltimore  cattle  market 

From  all  the  information  the  inspector  of  the  department  was  able  to 
glean  respecting  the  symptoms  of  the  malady  and  post  morion  api>ear- 
anoes  of  the  animals,  he  was  led  to  believe  that  the  disease  was  conta- 
gions plenro-pneiunonia,  or  lung  plagne.  However,  as  he  saw  no  sick 
nnimftla  aod  had  no  opportunity  of  making  a  pott  mortem  examination 
bimaelf,  the  identity  of  the  disease  must  remain  in  donbt. 

A  nnmber  of  both  acnte  and  chronic  cases  of  lung  plagne  were  found 
by  the  inspectors  of  the  department  daring  their  examinations  of  the 
past  season  In  the  States  of  Kew  Jersey  and  Maryland.  In  the  early 
part  of  the  season  a  few  cases  were  reported  from  Pennsylvania,  cansed 
by  the  importation  of  diseased  or  infected  cattie  from  Maryland. 

Texas  fever  of  cattle  prevailed  over  a  wider  extenl  of  country  dnring 
the  season  just  closed  than  for  many  years.  But  few  of  tiie  northern  an<l 
bolder  States  escaped  its  ravages.  The  department  sent  members  of  the 
veterinai7  corps  to  a  nnmber  of  localities  in  Virginia,  West  Virginia,  Ohio, 
Illinois,  and  Kansas,  where  the  disease  was  reported  as  prevailing  in  a 
most  destructive  form,  for  the  purpose  of  instituting  such  precautionary 
and  preventive  measures  as  would  most  quickly  suppress  the  malady  by 
preventing  its  farther  extension.  In  addition  to  tiiis  the  department 
issued  special  report  Ko.  fiO,  which  it  widely  distributed  among  the 
farmers  and  stock-raisers  where  southern  cattie  are  usually  grazed  dar- 
ing the  Boinmer  and  fall  months.  This  monograph  contained,  in  addi- 
tion to  the  report  of  Dr.  W.  B.  E.  Miller,  a  valuable  paper  from  tJie  pen  of 
Dr.  D.  E.  Salmon  on  the  best  means  for  controlling  tiie  contagion  by  the 
prevention  of  its  further  extension. 

In  addition  to  investigations  of  sporadic  outbreaks  of  disease  in  widely 
B^)arated  localities,  those  employed  by  the  veteiinary  division  have  oon- 
tinued  the  investigation  of  fowl  cholera,  swine  plagne,  Texas  fever  of 
cattle,  and  a  number  of  contagions  diseases  incident  to  sheep,  with  a 
view  to  determining  their  canse  and  the  discovery  of  a  remedy  or  pre- 
ventive for  the  same.  Dr.  Detmers  has  spent  the  greater  part  of  the 
year  in  Texas  In  the  study  of  the  peculiar  fever  whidi  seems  to  have  ito 
home  in  the  bodies  of  cattle  raised  in  that  State,  and  of  some  of  the  more 
destmctive  contogious  diseases  that  yearly  destroy  thousands  of  sheep 
in  the  extensive  ranges  of  the  Sonth  and  Southwest.  The  experiments 
with  oontagions  diseases  generally  are  of  a  very  delicate  nature,  and 
tl^rasolte  sought  necessarily  of  slow  attainment.    TluBseemBCi^eoMll^ 
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the  case  with  Tezasfeverof  cattle,  bat  as  the  end  soaghtis  one  c^snoh 
great  importance  to  the  futnre  cattle  interests  of  the  country,  tlie  small 
sam  annually  expended  in  efforts  to  discover  the  tme  viroa  of  the  mal- 
ady will  be  considered  of  no  conseqaence  in  comparison  to  the  great 
benefits  which  mnst  result  sboold  these  efforts  eventually  be  crowned 
with  success. 

While  Br.  Salmon  has  been  studying  the  nature  of  the  contagious 
and  infections  diseases  which  are  ao  fatal  to  the  various  species  of  live 
stock  in  the  different  parte  of  the  comitry,  in  order  that  we  may  know  ex- 
actly what  causes  them,  how  this  cause  is  distributed  from  place  to 
place,  and  what  are  the  most  efBcient  aud  practical  means  of  destroying 
it)  he  has  had  another  and  equally  important  object  in  view. 

It  is  now  certain  that  with  most  of  these  diseases  the  living  animal 
may  be  brought  into  a  condition  to  completely  resist' the  effects  which 
nsnally  follow  exposure  to  the  vimsj  that,  strange  as  it  may  appear, 
animals  may  be  rendered  perfectly  safe  though  they  are  exposed  on 
every  side  to  the  germs  of  onr  most  fatal  diseases. 

From  the  first  he  has  been  endeavoring  to  perfect  the  means  of  ob- 
taining this  desirable  result,  and  although  the  investigation  haa  been 
an  extremely  difficult  one,  some  very  satisfactory  discoveries  have  been 
made.  A  new  and  very  practical  method  of  lessening  the  effects  of  the 
most  virulent  vims  has  been  developed,  which  is  very  manageable  with 
chicken  cholera,  and  which  it  is  believed  Is  applicable  to  other  diseases. 

Inoculation  with  sncb  attenuated  virus  is  only  followed  by  a  slight 
local  irritation,  and  when  this  subsides  the  individual  is  found  to  have 
acquired  a  very  complete  degree  of  insusceptibility.  As  soon  as  the 
details  concerning  this  are  worked  ont  it  will  be  possible  to  fiimisb 
vaccine  from  the  department  with  which  the  farmer  in  different  parts 
of  the  country  can  protect  his  animals  from,  certainly,  a  number  of  the 
plagues  which  are  now  so  destructive,  and  it  is  hoped  that  this  will  be 
true  «f  all  the  important  ones. 

The  experiments  with  Texas  or  Spanish  fever  of  cattle  seem  to  have 
demonstrated  very  conclusively  that  this  disease  may  be  successfitUy 
inoculated  by  using  material  obtaiued&omthe  spleen  of  sick  cattle.  A 
peculiar  microooecns  has  beenfoundin  this  material  and  cultivated  ont- 
side  of  the  body,  but  in  such  culbiTattons  it  loses  iQi  virulence.  Exper- 
iments will  soon  be  undertaken  to  learn  the  reason  of  this,  aud  to  dis- 
cover, if  possible,  a  vaocine  that  will  protect  the  cattle  exposed  to 
infected  pastures.  The  investigations  of  the  year  have  shown  that  a 
large  part  of  the  Stateof  Yirgiuiais  permanently  infected  with  thiadis- 
ease,  and  that  cattle  from  this  district  are  as  dangerous  as  those  from 
Texas.  Itwas  ignorance  of  this  foct  that  led  to  the  enormons  lossesof 
cattle  In  that  State  daring  the  past  summer. 

The  extension  of  the  territory  permanently  infected  by  this  plagae,  a 
&ct  first  established  by  the  investigations  of  this  department,  has  been 
abundantly  confirmed }  the  border  line  of  the  dangeroos  diairict  is  ad- 
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▼ancing  across  the  previomly  healthy  coantry  ftt  the  rate  of  ttom  one 
to  four  miles  per  aunnm. 

S'otwithstandiiig  the  importance  of  this  foct  the  people  most  directly 
iuterested  hare  scarcely  suspected  it,  and  much  less  bavethey  attempted 
any  efiective  means  to  check  sach  extension.  It  is  believed  that  the 
investigations  now  in  progress  will  clearly  outline  this  district  and  will 
furnish  sufficient  data  bearing  apon  other  points  of  the  question  to  en- 
al)le  the  int^^sted  States  to  make  inteUigent  and  effective  laws  for 
'holding  this  dangerous  plague  in  check  until  we  leam  sufBcient  in  re- 
.  gard  to  its  nature  to  enable  us  to  attempt  its  extermination  with  some 
hope  of  SQCcess. 

What  has  been  discovered  by  the  investigation  of  this  disease  cannot 
taH  to  be  of  the  greatest  value,  not  only  to  the  affected  district  bat  to 
the  country  at  large.  It  has  been  generally  supposed  that  the  only  cattle 
capable  ot  intectiug  northern  pastures  were  those  &om  the  neighbor- 
hood of  oar  South  Atlautio  and  Oulf  coasts  fi-om  South  Carolina  to 
'  Texas;  but  it  is  shown  that  this  dangerous  distriot  has  advanced  until 
'■  it  isclndAs  nearly  all  at  N'orth  Carolina  east  of  the  Blue  Bidge,  and  has 
:  even  mossed  the  James  River  in  Virginia. 

It  has  never  heretofore  been  doubted  that  the  contagion  of  Texas 
•  fever  was  destroyed  by  frost  and  could  not  survive  the  winter  in  sections 
I  vhere  freezing  weather  occurred;  but  it  is  now  demonstrated  Uiat  this 
Tiev  is  incorrect,  that  in  many  parte  of  the  infected  district  it  resiste 
,  severe  winters,  and  that  as  it  advances  northward  this  power  of  resist- 
I  ance  is  gradoally  increased. 

'  These  extremely  important  facts  show  the  necessity  of  continaiDg^tliiB 
:  investigation  nntil  we  have  acquired  the  means  of  controlling,  if  not  of 
,  exterminating,  the  contegious  diseases  which  are  on  the  increase  among 
-  our  animals,  and  which  threaten  to  destroy  the  great  advantege  which 
the  fiumers  of  this  coantry  have  heretofore  enjoyetl  in  the  live-stock 
indostry.  Detailed  reports  of  the  resulte  of  the  work  underteken  aai 
proseoated  daring  the  year  will  be  submitted  hereafter. 

The  call  upon  tiie  department  for  veterinary  investigation,  daring  the 
year  1882,  has  been  very  great.  The  suddcoi  and  nnaocoantable  oa^ 
break  of  disease  among  domestic  animals  has  been  a  matter  of  great- 
anxiety  in  many  portions  of  the  country.  As  the  number  of  our  cattle, 
horses,  sheep,  and  swine  increases,  the  outbreak  of  oontagioua  diseases 
lalso  increases.  The  annual  distarbances,  moreover,  incident  to  the  work 
and  confinement  to  which  all  classes  of  animals  are  subjected,  which 
are  held  in  immediate  domestication,  also  increase  as  our  population 
grows  more  and  more  deusck 

To  meet  the  calls  which  this  state  of  affairs  creates,  I  have  been 
obliged  to  depend  on  such  temporary  and  outside  service  as  I  conid  ob- 
tain. The  absence  of  a  well-organized  veterinary  division  has  been 
severely  felt  in  the  department,  and  it  is  of  the  utmost  importance  that 
such  a  division  should  be  established,  in  which  all  investigatitnu  can 
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be  directed  by  a  competent  head,  and  on  whicb  the  owners  of  lire  stock 
can  call  forconnsel  and  aid.  It  is  important  to  know  the  preciseextent 
of  existing  disease.  It  is  Important  to  know  how  to  gntud  against  tJie 
spread  of  contagion  and  how  to  provide  for  its  remoraL  It  is  important 
to  know,  if  possible,  the  most  economical  remedies  for  disease,  and  how 
best  to  avoid  the  vast  annnal  loss  of  animals  &om  bad  treatment  and 
exposure.  It  is  important  also  to  ascertain,  by  the  most  carefhl  inves- 
tigation, the  breeds  best  adapted  to  different  locaUties  andporposes  in 
oar  conntry.  To  do  this  a  well-organized  division  of  veterinary  inqoiiy 
and  animal  indnstry  in  this  department  is  absolately  necessary. 

DIVISIOK  OF  SIATISTiaa. 

The  division  of  statistics  haa  poisned  its  general  and  special  lines  of 
effort,  daring  the  year,  with  new  energy  and  persistence.  Following  » 
year  tti^  most  dlsastroas  to  prodaction  known  in  the  recent  history  of 
American  agricaltare,  it  has  been  the  more  difBcoIt  to  mark  accnrately 
resniting  changes  in  area  and  prodaction  of  the  ftresent  season,  which 
has  been  one  of  extraoidinary  character,  threatening  throaghoot  the 
planting  season  another  year  of  comparative  &ilnre,  &om  sapersatora- 
tion  ot  soils  and  river  overflows,  and  thenceforward  repairing  oontina- 
oasly  the  early  loss  of  condition  by  seasonable  moistare  and  requisito 
annshine,  with  little  deterioration  from  storm  or  flood,  drongtat  or  insect 
depredations. 

Vnm  Maine  to  "Sew  Jersey  on  the  Atlantic  coast,  aa  exception  ooonn 
in  the  prevalence  of  drought  through  the  months  of  Joly  and  Aagost. 
The  onnsaal  lateness  of  killing  frosts  crowned  the  record  of  the  aeaaoo'i 
fiiTOrs  and  secured  a  medium  to  foil  supply  of  all  the  various  orops  of 
the  &rm. 

In  recent  years  the  aggregate  production  of  cereals  has  reached*: 
maximnm  of  about  2,700  millions  of  bushels.  Last  year  it  feU  nearly 
to  2,000  millions.  The  present  crops,  with  some  increase  of  area,  wHl 
make  nearly  2,700  millions.  It  is  too  early  for  the  complete  estamates 
of  the  year,  but  the  results  will  be  close  to  the  following  flgores,  which 
are  given  in  connection  with  those  of  1881  and  the  craisns  results  for  the' 
year  1879. 
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There  hsa  been  an  increase  of  com  in  the  South,  bat  iu  niinoia  and 
Iowa  a  decline  from  the  cetens  crop  of  more  than  two  hundred  million 
boshela.  The  average  yield(,per  acre  of  com  will  be  nearly  25  bushels, 
abont  two  boshels  less  than  an  average.  The  yield  of  wheat  will  be 
about  13}  boshels  per  acre,  or  1}  boshels  more  than  average.  The  piod- 
aot  of  cotton  will  probably  eqoal  that  of  the  year  1880  (which  was  the 
largest  ever  made)  and  may  slightly  exceed  it,  approximating  seven 
milliOD  bales.  - 

A  plan  for  completing  and  perfecting  the  system  of  crop-reporting, 
for  which  appropriation  was  made  at  the  last  session  of  Congress,  has 
been  pot  into  operation,  with  initiatory  results  which  promiBe  snocess. 
It  Inolodes  the  appointment  of  State  statistical  agents,  each  at  the 
head  of  a  corps  of  reliable  and  judicious  correspondent,  who  make 
simnltaneons  return,  on  the  first  of  each  month,  both  to  the  agent  and 
the  department.  The  agent  is  farther  charged  with  any  special  inves- 
tigation that  may  &om  tame  to  time  be  reqaired,  and  with  the  collection 
of  reaolts  of  local  ezpeiiment,  and  any  valuable  &cts  illostrating  the 
progress  of  agrioolture. 

The  design  is,  by  establishing  a  permanent  system  of  efficient  and 
prompt  collection  of  oorreot  statistioa,  to  be  able  to  present  instantly 
and  acoorately  the  corrent  changes  In  crop  areas  and  conditibns,  and 
in  prodaction  of  breadstofis,  meats,  industrial  products,  and  all  results 
of  agiicoltoral  labor. 

In  obedience  to  requirement  of  Congress,  there  have  been  published, 
for  three  months  past,  statemente  showing  the  throogh  rates  of  trans- 
portation by  railroad  and  steamboat  companies  on  all  the  principal 
routes,  including  the  great  trunk  lines,  the  Pacific  roads,  and  the  north 
and  south  roads,  and  the  coast  lines  of  steamers  upon  the  principal  prod- 
uota  of  agrioolture. 

The  local  rates  have  also  been  given  on  all  the  prominent  lines,  and 
Bpeoial  freight  rates  have  also  been  given.  The  railroads  have  re- 
jqxmded  with  satisfactory  promptness,  famishing  freely  their  throngh 
and  local  tarifis,  freight  classifications,  routes,  and  connections,  and 
other  information  concerning  their  roads. 

It  has  been  found  necessary  to  establish  a  Earopean  agency  fbr  col- 
lection of  statistics  showing  prospective  demand  for  American  products, 
especially  of  grain  and  meats,  for  the  information  of  farmers  of  the 
United  States.  This  agency  promises  great  efficacy  and  atllity.  Its 
beadqnarteis  is  established  at  the  office  of  the  consnl-general  at  London. 

POBESTBT  DITISION. 

A  report  tttna  the  forestry  division  was  laid  before  Congress  on  May 
12, 18^,  and  has  been  printed.  It  deals  with  the  care  of  forests  upon 
the  pnblic  lands,  experiment  stations  for  forest  culture,  meteorologies 
observations  with  the  view  of  determining  the  inHueiice  of  forests  on 
climate,  the  statistics  of  forest  products  used  as  tanning  materials,  foX' 
U  AO 
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eat  flres,  fiueot  ravageB,  expeiimentB  in  timber  pluitjn^  upon  Um  eid- 
le^e-farm,  at  LhicolB,  Nebr.,  fbrest«  in  Bnrope,  aod  the  erpen^ve  and 
wasteful  nse  of  timber  as  a  fencing  material.  A  report  baa  tiao  been 
submitted  on  European  sohoolB  of  forestry,  and  forestry  experimmt 
stations.  Large  numbers  of  droolars  have  been  issued  asking'for  infor- 
mation with  regard  to  railroad  taes,  and  the  answers  returned  are  being 
examined  and  arranged.  Oironlars  hare  aim  been  issued  inqnlring  into 
tree-planting  in  the  prdirie  States,  the  trees  selected,  and  the  method  of 
management. 

The  Hon.  F.  P.  Baker,  of  Topeka,  Kans.,  has  also  been  employed  to 
investigate  the  condition  of  forests  in  the  prairie  States,  and  in  the  re> 
gion  lying  vest  of  the  HiBsissippi  and  east  of  the  Booky  Monntai^ 

This  preliminaiy  leport  has  been  made,  and  contains  valuable  view* 
upoa  the  timber-cnltnre  act,  the  possibility  of  forest  onltnre  in  the  &r 
West,  with  a  sketch  of  what  has  been  done,  and  some  BaggestionH  as  to 
what  should  be  done.  Mr,  Baker  nrges  the  absolute  necessity  of  imme- 
diate action  by  OongreiBB  in  regard  to  the  timber-culture  act,  to  make  it 
effective.  Be  proposes  to  visibjthe  regions  where  forest  flres  bava,  done 
80  mnch  damage  and  investigate  the  causes,  and  the  beet  means  of  oon- 
trolling  them.  This  report  w>U  be  published  as  a  special,  and  lud  before 
Congress  at  an  early  day. 

ABTXSUn  mLU. 

Iq  accordance  with  suggestions  made  by  tJie  OommlsBitnL  emplt^ed 
last  year  to  select  proper  locations  for  artesian  wells,  the  Hon.  'Horace 
Beach  and  Professor  White,  two  of  those  Oommissioners,  were  employed 
to  select  what  seemed  to  them  proper  places  for  boring  t^e  wells.  They 
have  located  a  well  112  miles  easterly  &om  the  city  of  Denvw,  upon  gor- 
emment  land,  near  the  station  of  Akron,  on  the  Burlington  and  His- 
sonri  Bailroad,  in  Colorado.  A  second  welt  has  been  located  177  mOes 
southeasterly  tram  Denver,  upon  government  luid,  near  the  line  of  the 
station  of  Cheyenne  Mills,  on  the  Kansas  Faoiflc  Bailroad.  Bach  loca- 
tion has  been  made  with  reference  to  the  probability  of  Supplying  water 
to  good  lands,  and  so  as  to  be  nsefiil,  if  snccessfhl,  for  irrigating  pur- 
poses and  the  watering  of  stock.  Agreements  have  been  made  for 
the  supply  of  water  for  engine  nse  in  drilling,  wit^  the  railroads  alloded 
to,  fireeof  charge.  The  sites  selected  have  been  withdrawn  from  entry 
under  homestead,  pre-emption,  and  timber  acts. 

Contracts  have  t>een  awarded  to  James  A.  Fleming  &  Co.,  of  Denver, 
Colo.,  for  the  sum  of  tll,000,  for  drilling  both  wells  to  the  depth  of 
2,500  feet  each,  if  required,  the  contractor  to  fttmish  all  the  materials 
necessary  to  do  the  work  and  to  pay  fbr  the  labor  employed.  The  wells 
are  divided  into  sections,  as  follows ;  The  first  thousand  feet  and  tbp 
balance  of  the  2,600  feet  bito  500  feet  sections,  the  Department  of  Agri- 
cnltore  retaining  the  right  to  stop  the  work  at  any  distance  below  1,000 
f«et,  and  pay  pro  rata  for  the  distance  boied.  The  machlneiy  has  been 
plaoed  on  tbc  gioaud,  and  the  work  of  drilling  has  already  o 
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WOOUI  AHD  IIBXBI. 
The  report  of  Dr.  MoMartrie  on  wools  and  llben  lias  been  presented, 
and,  In  connection  with  a  paper  on  tlie  snl^ect  prepared  by  Miss  Clara 
F.  Ames,  of  Boston,  and  fonrardedto  this  D^artment  by  Hon.  Bdward 
Atkinson,  will  soon  be  pabliahed.  In  oonneotion  with  the  examination 
of  the  fineness  of  fiber  a  careftil  stady  has  been-made  of  the  Internal 
strootore  of  the  fibers  of  pore  bred  and  grade  sheep  to  det«rmine  the 
differences  arising  from  breeding  and  management,  and  their  effoot 
open  the  strength,  elastidty,  uid  fUting  properties.  The  instnimenta 
for  teathig  the  wool  fiber  have  been  greatly  Improved,  and  the  expeii' 
inents  entered  upon  by  this  dlridon  of  the  department  ate  of  great  in- 
terest. It  is  intended  tiiat  the  testing  of  ootton  fiber  will  be  porsoed 
in  the  same  manner. 

SBPABTHKiriAI.  BKFOBTB. 

In  addition  to  the  annual  report  of  the  Department  for  the  year  1880 
and  1881,  of  which  300,000  copies  each  were"  ordered  printed,  the  fol 
lowing  special  and  miscellaneous  reports  have  been  issued  since  July  1 
1881: 

SPBCUI.  BXPOim. 

So.  ol  ooplu  priatoiL 
Vto.3i.  ConUgioiu  diseases  of  domSBtioanliiMlB.  SQlpp.,  ootkTo.   niostrateil.  &0,000 

N0.3T.  Condition  of  orops^Jnne  utdJul^,- 1881.    34  pp.,  ootaro ........  10,000 

No.38.  Conditon  of  crops,  Aagost,  1S81.    24  pp.,  oottTo....k 10,000 

No.  39.  Condition  of  OK^s,  September,  1961.    30  pp 10,000 

No.40.  Conditionftndneedsof  spring-wheat  aulture  in  theNortliwest.   B7  C. 

C.  AndniVB.    100  pp.,  ootkvo 10,000 

No.  41.  Eatimatedprodnotionaf  esMBls  of  the  United  Stoteifbr  the  yeu  1881. 

8  pp.,  ootaro 10,000 

No.  49l  Baport  on  the  condition  of  lAnter  i^raln,  nsmber  Snd  condition  of  farm 

■nimalH,  Ac,  April,  IStS.    83pp.,oatAvo 10,000 

No.  43.  Report  on  the  condition  of  winter  grain,  the  progrew  Tif  ootton  and 

oon  piantlnfc,  rate  of  wftges  and  labor,  &a.,  Ma7,  1883.    30  pp.,  ootaTO 10,000 

No.  44.  Keport  upon  the  acreage  and  condition  of  ootton,  the  condition  of  all 

oereals,  and  the  Area  of  spring  wheat,  &e.,  June,  1882.  14  pp.,  ootSTO....  10,500 
No.  45.  Report  npon  the  area  and  condition  of  oom,  the  ooudition  of  ootton, 

and  of  small  grains,  ear(;hiun,  tohaooo,  &a.,  Jnty,  188Z.     33  pp 11,000 

No.  46.  Report  upon  the  oonditioa.-of  ootton,  of  spring  wheat,  traits,  &o. ;  also 

freight  rates  of  truisportation  companies,  Aagost,  1883.  Upp.,  oetavo....  11,000 
No.  47.  Climate,  soil,  and  agrionltaral  oapabtlltica  of  Sonth  Carolina  and 

Georgia.     Br  J.C.  HemphllL    66  pp.,  1883,  ootaro '. 10,000 

No.  48.  6Uo»  and  eneUage.    A  record  of  pcaotical  teste  in  eereral  States  and 

Canada,  1882.    70  pp.,  ootaro 16,S00 

Ko.  49.  Report  npon  the  condition  of  oom  and  cotton,  of  potatoes,  fruits,  A».; 

also  freight  latea  of  tranaportatton  companies,  Beptemher,  1833.    46  pp., 

octavo 11,000 

No.  50.  The  disseminationof  Texas  ferer  of  cattle,  and  how  to  control  it,  1883. 

14  pp.,  octavo 12, 000 

No.  51.  Jteportnpon  the  Tield  of  small  grain,  condition  of  oom,  ootton,  potatoea, 

and  tobacco ;  also  freight  ratea  of  tran^ortation  eompanlee,  October,  188B. 

58  pp.,  octavo 12,000 

No.  53.  Report  on  yield  per  acre  of  ootton,  eom,  potatoes,  and  other  Sold  orops, 

with  oomparatireprodnotof  fhiita;  alao  lDoal&«ight  rates  (rf  transportation 

oompauiea,  November,  1883  .._ . „,.„.. .»......«,....—.„.  11,001} 
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(aeoxLLunotrs  iwpoxn. 

PnlimiiikryHeport,  CmmnUslonerof  AgiionltnTe,  1S81.    66pp.,ooUTO 6,000 

Fertillzars:  oo-opentiTe  experimenting  u  k  means  of  Btndying  tha  effooti  of 
f<BrtiUE«m  and  the  foedlug  o^noitiea  of  pluite.    B;  Prof.  W.  O.  Atwatei, 

1888.  33  pp.,  octavo 1,600 

Florida;  ita  olimate,  •oil,  ptodnotiona,  aad  ogrionltiiral  oapabilltiei,  ISSS.  98 


pp.. 


.  10,0 


B«port  on  the  olEmAtlo  and  agrionltnral  featnrea,  and  the  agrienltotal  {Aaetiae 
and  needs  of  the  arid  Kgious  of  the  Fadfle  slope,  Aw.,  I88S.  By  E.  W.  HIl- 
gard,  T.  C.  Jones,  and  a  W. Fnmooe.    lS2pp S.SO0 

Proceedings  f>f  a  oonventioii  of  sgrionltiiristii,  held  in  the  Department  of  Agri- 
onltnre,  Jannaiy  10  to  18,  1882.    204  pp.,  octavo 10.000 

Art«eian  weHs  npon  the  Great  Plains :  being  the  report  of  a  geological  oom- 
miscdon  appointed  to  examine  a  portion  of  the  great  plains  east  of  the  Boekj 
Uonntains,  and  report  upon  the  looalities  deemed  most  &Torable  for  making 

experimental  borings,  1883 ...    3,E00 

In  addition  to  the  above,  there  has  also  been  prepared  the  foUoiring  repotta,  which 

will  be  pntfllahed  as  soon  sa  the  necessary  funds  are  avulable : 
The  meat  qaeation  analyzed.    Bj  Dr.  O.  Spragne,  Chicago,  Ql. 
Acooont  of  fleld  experiments  with  fertlliiers.    By  Prof.  W.  0.  Atwater,-Ph.  D. 
Report  of  the  proceedings  of  the  convention  to  promote  the  sheep  and  wool  Indna- 

try  held  in  Philadelphia,  Pa.,  September  22,  S3,  and  34, 1SS2. 

DIHBTIESINa  OFFICX. 

The  followiog  table  exfaibita  in  condensed  form  the  appropriatioas 
made  by  Congress  for  this  department,  the  disbnrsemeiits  aud  unex- 
pended balances  for  the  fiscal  year  ending  June  30, 1882: 


AnoTmt  ap- 
pnipnatMl. 


SlJHlTimflD 


Fnrnlnm.  OMM,  wdnpidn.. 

loTMllKating  tiiie  uitoiT  oT  loiMtii . 
EiuninulOD  of  wool*  and  othar  aula 
toiMtliTMtng  ths  dlMWH  of  swine. 
JUoUmulaB  of  srld  aod  w»I*  Und* 
Hapart  on  (Bi  lili  j  ■  ■■ 

CoDtlBmst  axpatM*. 


rnuuportlu.  Ac;  sgrlBUltonl  uid  mlnanl  spcdnieiiB  fmni 

Alluta,<lK 

ParcbSM  ssd  dlstribnttim  of  Mcds  to  orsrecnrcd  dlatilcts. 

■Sipartmaita  Id  UiflmsaatlictDnof  rtngar 

Bnildlng  for  thedliplay  of  tfrlDDltaraluuplwDsiiti... 

PHstisSMldblBdlng..: 


'sis 

mi 

......'il 

I'M 

»M 

£,000  00 
g93M 

mouooo 

10,000  00 
B.isau 

'"'"iiii'ii 

*TUs  spproprUtloi  hu  Iwco  ezhaiuted  dDoe  tfas  dIom  of  tbolMt  flsosl  jmt. 

Very  respeotftilly, 

GEO.  B.  LORISG, 
XJommiasioHer  of  Agricvitvra. 
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sorgbum  and  maize,  387,  413. 

averoKe  of,  414-461, 
Akdius,  John  C.,  experience  in  silk-norm  raising,  70, 
Andropogett,  ZiB. 

Animal  fibers  and  roots,  examination  of,  17. 
Ammals.  domealicated,  co'ntagiooa  diseases  of,  22. 
Atuma  chtrimolia,  !ilG. 
iquanimoia,  216. 
Atttionomiu  quadrigibbat,  Tivvagea  of,  64. 
Jutkrax  among  caltle  iu  New  Jersey,  359. 

or  cbarbon,  372,  375. 
Jphoditu  luJuIenlui,  65. 
Apple  maggot,  1U5, 

report  on,  by  Isaac  FIicks,  196. 
N.  W.  llAKDY,  lae. 
Apple  tree  bark-lice,  remedy  tor,  06. 
Appropriariona,  oondeDxed  talile  of,  2S, 
Aqaapiilt  forc»-piimp,  m,  114. 
Aria  duiilhoniaidit,  di-ncription  of,  249. 
Army  worm,  6a-iH,  179, 

account  of  invasion  of  the,  in  1881,  by  Rev,  R.  LOCKWOOD,  lOL 
fitmuTs  forewurne<l  of  its  advent  in  lti*i,  CKi2. 
injury  from  tlio,  iu  Illiuoia  auil  ludiitua,  ad, 

to  clover,  10^. 
Invneion  in  New  Jurgey,  101, 
marcbing  of  tlio,  103. 
meteorological  inlluence  on,  95. 
moth,  1U4. 

natural  eneuiieE  of,  99.  * 

pnslictiosH,  95. 
remodies,  iM,  OH,  97, 104,  \<Xi. 
reports  from  corroHpouiloiitH,  99. 
report  ou,  by  Mr.  L.  C.  Howard,  07. 

J.  W,  Sparks,  07. 
■apposed  appearaQoe  In  Hevr  York,  179. 
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Arrawioot,  ^SS. 

Aisenio  far-cotton  wannB,  158. 

ArteeiftD  wellL  work  on  in  1881,  6,  !& 

1832,  690. 
Ashy-gray  lady-iird,  204.  805. 
AsaessorH,  [ncomplete  return  of  State,  647. 
Atlanta  Exposition,  provision  made  for  colleotlou  of  tlw,  677, 
Avaia  fatMa.  ^  235,  iSO.  • 

Badllu*,  272. 

MthraeiM,  S70,  329. 
iiibtilit,  'JTO,  3i9. 
Haeleria,  361-266. 
Bacterium,  how  eiiatinR.  279. 

Burley,  report  on,  by  the  statistiolati  for  1881,  S05. 
•"      '  ^    '  1B82,  671. 

Baklow,  J.  Q.,  on  chinch-bog  injury  in  MisBonri,  88. 
injury  by  wheat  stnlk  Itoiamt,  184. 
Barnard,  Prof.  W,  8.,  new  machine  for  applying  poi*>n,  lEK 
Bayborry  tree,  225. 
Beard  envsn,  246. 

description  of,  254. 
Beet  sugar,  25. 

Beeves,  advance  in  price  of,  614. 
Bermuda  craBs,  232,  339.  241,  842. 
Bill-buKs.  injnries  to  corn,  139. 
Bisulphide  of  carbon  for  scata  insecta,  117,  ISS. 
Black  Meilia,  description  of,  254. 
Blast  of  the  rice,  i:J6. 
BTood-red  lady-bird,  205. 

Blount,  'Ptaf.  A.  E.,  ou  habita  of  LygacM  rwttvatw,  66. 
Bine  groM,  Texas,  231. 

BODDiE,  J.  W.,  on  identity  of  com  worm  and  boll  worm,  146. 
Boll  worm,  alias  corn  worm,  partienlara  of,  145-150. 
report  ou,  by  Judge  L.  Johnson,  15&-US. 
Botanical  Division,  work  of  me,  for  1881,  9. 
18«£,678. 
report  of,  231. 
BvuUlima,  S37. 

Brseding  and  t^rn'  of  farm  animals,  373, 
BnywteJia,  varii'lies  of,  216. 
Bnmu*  unioMdtt,  231. 
BthcAm  pisi,  m. 
Buchloe  dactgloideM,  237,  2jr>. 
Bnokwheat,  report  on,  by  llie  Stallstlelan,  596. 

total  production,  acreage,  and  valae  (d)  SOS. 
Baffalo  grass,  237. 

Bulbous  melio  grass,  description  o(  231. 
Bulletins  on  infarious  inaects,  6S. 
Bunoh  grass,  234,  236. 

description  of,  247,  248, 253. 
Boioing  as  a  T«medy  for  army  worm,  94. 
chinch  bug,  69. 
corn-bill  bug,  140. 
cotton  worm,  167. 
Cabbage  wnrmn,  effects  of  pyrethram  on,  85-87. 
Calaoiagroitei  tyhatica,  247. 
Calandra  granaria  and  ory«B  in  seed  com,  B6. 
Camphor  tree  (Camphora  officivaliM),  223. 
Canal  system,  tlie  New  York,  G64^ 
tons  moved  on,  665. 
Carttria,  generic  character  and  description  of,  209-W3. 
Gargophj/dui  aromatioHt,  222. 

Catatpa  uphinx,  generic  chnrtipler  and  description  o^  189-183. 
Cattle,  anthrax  among,  in  Xaw  Jersey,  359, 
exports,  413. 

fever,  investigations  of  southern,  300. 
Texaa  m  ItMl,  372. 
1H82,  685. 
lung  plague  of,  precuutione  agunst,  373. 


■    D,:„l,;.dtv  Google 


M5 


Cereal  crops  of  the  Untt«dStatei,B7.  ,«»«>.. 

Gvi-eala,  aggregate  eittimftted  prodnetion  of,  for  IStt*.  WSfc 
avprage  riold  of,  by  Statoi,  632. 
increasea  prodnotion  of,  630. 
Cerocoecim  qvtmu*,  813. 
Chftff-scSo  of  the  orange,  106  to  110. 

esxwmueDtaon,  iso-iiw. 
Cliarbon,  or  antftrai,  372.  • 

Chemical  DiviaioD,  work  of,  11. 

additional  work  of  the,  5J&. 
cTierimoyer,  the,  S16. 
ClKsniiut,  report  of,  379. 
(Jhinoh-bug,  64,65, *7, 63, 137. 

coiresfOudeDCe  reKOrdin/,  t}4. 
found  on  blasted  rite,  lliT. 
injury  in  Illinois  wid  Miseoori,  88. 

Chilo  crambidoidei,  134.  

Tarieties  of,  133,  135,  139. 
Cliinese  tullow-troe,  SIW. 
ChioB  turpentine,  2'Jd 
Ckocho  or  ehajiota  root,  222. 
Chocolate  plant,  Sia. 
Chrytopa  feeding  on  scale  intwctB,  129. 
Cinnamon  tree,  334. 
ClUoeampa  aMericana,  64. 
Clover-hay  worm,  100, 

report  on,  by  L.  W.  DxT,  190. 
leaf  lieetle,  171  to  179. 

reiwtrt  on,  by  B.  A.  Schwabz,  113. 
CloTer,  small  yellow,  ilescriptioD  of,  354. 
aoves,  235, '236,  !»8, 231). 
Clove  tree,  282. 
Coal  oil,  «•  Keroiate. 
Coeettttlla  5-notata  oar.  eali/omica,  206. 
Cocoin«lIiiIi«,  as  enemies  of  scale  insects,  109,304. 
Coroons  auu  eggs,  sales  of,  69. 
Codlin  motb,  66, 195. 
Colorado  bottom  grass,  238. 
Commiscdoner  of  Ajiriuullnre,  report  of,  for  1681, 6. 

for  1882, 677. 
ComparisoD  of  PhUinn  and  Tri/olnM,  551. 

COMSTOCK,  Prof.  J.  Hexry,  report  on  misoeHaneons  inMOta^  ISfi-SU. 
Coatagioos  diaeaaeB  of  doiiie«tia  animals,  22. 
medieal  treatment  ot,  312. 
prugreas  in  prevention,  307. 
fevers,  canse  of,  S5S. 
plenro-pueTunonia,  352,376, 
Convetitfon  of  agrloaltnrislA,  7. 
Cork  tree,  223. 
Com,  analysis  of;  565, 668. 

and  Goni-ioeal,  qpantity  and  valne  of,  exported,  68B. 

sorghnm  as  fodder  plants,  564. 
dlrtribntion  oi;  in  1879  and  1881,  561. 
EgjTitlan,  564. 
Coni,  pnMiaotion  and  oonsnmption  of,  per  capita  of  1880,  ES3^ 
of,  by  Btates  in  1882,  669. 
ten  largest  produeiog  States  o^  £85. 
total  prodnetion,  area,  and  value  of,  580. 
yield  oC  for  1883,  668. 
Com-hill  bug,  138-140. 

report  on,  by  L.  0.  How*iiii,  139. 
Com  worm,  «m  Boll  viorm. 

habita  of,  bj  Prof.  E.  M.  Cuitpolb,  147. 
identity  of,  with  boll  worm,  by  Prof,  T.  QloTXX,  145. 
Correspond enoe  on  eutomologioal  subjeots,  64  to  67. 
Cotton,  production  of,  in  1882,  674. 

report  on,  by  tlie  StaCistioian,  for  1883,  673. 
Cotton  indnstry,  acreage  of,  622  to  630. 
erowth  of,  621. 
woon,  address  on,  by  C.  T,  Bilst,  153. 
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Cuttaa  worm,  (iaioage  by,  ir.3, 163, 16*, 

luljenifttion,  KM). 

maobiiie  for  spniyinf;,  169. 

nntural  IiIkIiii^  of,  iri4. 

plantera  forewarned  of  odvetit  of,  m  1882,  683.  % 

pOHHilile  fooiI-|i1unta  Tor,  IM. 

Iirolci'ting  the  ctop  from,  157, 168. 

reiuediee,  167. 
CrabgraM,  2:t8.a:t9. 
Oramhia,  varieties  of,  79  to  182. 
Creosote,  oil  of,  Il(!.  117.  lai. 
Crop  estuoatea  for  1^61,  WM. 

mimniary  of,  603. 
listory,  offlcial,  for  le-Hl,  &72. 
report'tiiK,  piuu  for,  Cda. 
Crops  of  1881,  577. 
1SH2,  667. 
CryptH*  Bp.  pftrosite  on  Cramhut,  181. 
Otamia  Fleft-lH'«t1n,  ell'uutii  of  FymUmun  od,  86. 
Cmrtmna  ionf/a,  'ilQ. 
Cnt-wonns  in  HiSHonri,  66. 
DaotgU*  gUniurata,  'MO. 
Dacli/lopiut,  note  on  (be  atrnctitre  of,  214. 
DanWHia  oalifoniica,  de!icri|itioii  of,  2.V2. 
DalaiM  nUnittra,  etTucte  of  Pyretbrtim  oo,  85,  87. 
DepartmentiLl  niportB  Bince  Jul;,  l^Hl,  list  of,  691. 
Dtmia  wLaeulatU,  iqjuries  of,  in  Miasonxi,  67. 

Dtntat  of  infonnatioQ  on  graasei,  S34. 
DiiDOTaiiig  ofllce,  amoant  disbursod  by,  in  1881,  S5. 
in  18t»,  mi. 
Dlwuea  among  borsen  in  niinoia,  366. 

of  domeatic  aiiinial.i,  684. 
DMAVi  morilimn,  dexcription  of;  2S2. 
Efcga,  ailkwonii,  nales  of,  W,  73. 
flMiina  Indka,  ZiS. 
Elm-leaf  beetlB,  the  great,  66, 
£lynn»,234,241. 

tandentatuf,  ilPBcription  of,  263. 
hitiooidci,  2K1. 
Ensilage,  571. 

analyses  of,  572. 
composition  of,  S73. 
Entomologist,  report  of,  CI. 
Entomologioal  ooircspoudence,  64-67. 

Entomological  Conimisisi on,  tliinl,  fourth,  and  Sflh  teportA  of,  681. 
work  of,  for  1861,03. 
foim8»,681. 
division,  TTOrk  of,  11. 
EntoStie  oer<ira-m«niMoiIu  among  horses  in  TexM,  363. 
caases  of  tUe,  :16S. 

duration,  mortality,  and  treatment,  370. 
morbid  ubaoges,  ;iG7, 
JMooma  outpiMa,  S3:>.  347. 
Srcdiim  eioutariiiin,  ^l."^,  34.'>. 
.EkjORutpIincnlA  and  aerii,  336. 
Etiropeau  statistical  agency  in  London,  667. 
Brxmcaria  $tMera,  2^3. 

Exbibition  of  domestic  animals  in  Hambim;,  678. 
Expeciments  witb  propbylactioa  on  herds  of  BWiue,  330. 

results  and  oonclDBione  of,  3 
Exporta,  agricoltnrftl,  661. 
Farm  Animals  at  Chicago,  615. 

wintor  feeding  of,  617. 
laboren,  wages  of,  io  the  Cnitcxl  Statea,  638. 
prodnotions,  market  prices  of,  6riri-661. 
prodnots,  average  cash  value  of,  609. 
Fums  of  the  United  States,  64.^.  . 

claaification  of,  646.  ^ 

FmUwe  gtsM,  deaoription  of,  SMS. 
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FMcn«  KTUS,  nuftll,  description  of,  S52. 
Fftuta  (cobralla,  234. 

nierMta£Aj(i,desoription  o^  253. 
Fiben,  Knimal,  IT. 

ootton,  exnerimenta  on,  reoonuoended,  19. 
Foot  And  month  diseaae,  30, 33.  i 

iutrodnction  uid  sprend  of,  39. 
FonstiT  dlvlBion,  vork  In  reference  to,  for  18SI,  16. 
1882,689. 
Fowl  cholera  exoreineDt,  Tirnlenoe  of  the,  ST3. 
Kermi,  TinileuDe  of,  retained,  274. 
DivMtlEation  of,  b;  Dr.  8&UION,  272. 
medicaT  treatment  of,  !^I. 
onlplinrio  acid  as  a  disiiifeotutt  of,  273. 
viriu,  attounation  of,  '2M3. 
cuItivatioD  of,  275. 
effect  of  acids  od,  980. 
how  birds  snacentible  of,  become  inansceptible,  -388. 

iuHiiaceptiblo  Bcccamb  to  the  disease,  209. 
inBDBCeptibilit;  of,  -Jao. 

ftmoaut  of  ohemiooU  reqnind  to  prodnoe,  399. 
inflnence  of  the  narcotio  on,  295. 
narcotic  of,  295. 
not  diCTuBible,  272. 

indefinitely  preBerred  in  earth,  273. 
prevention  of,  376. 

sosceptibilit;  and  iitBnBoeptibilit7,28S. 
Freight  rfttes,  montfal;  ruport  of,  007. 
Fniits  and  plants,  semi-tropical,  introdnctlon  of,  S. 

work  Tecomnended  for,  8. 
FralttreeSj  apparatus  for  sprayinfcb;  S.  F.  C&apim,  208. 
OastMM  mite  ronnd  on  disl^Med  nee,  137. 
Qaidens  and  groDods,  work  in  the  division  of,  in  1881,8. 

\\^i,  C78. 
General  index  to  sorchnm  and  maize  repoTts,  528-535. 
Grain,  seeding  of  winl«i,  in  1883,  675. 
.  Gramme  grass,  237. 
Grape-berrj  molh,  67. 
Grape  cnltnre  and  wine  making,  19. 

Tine  plnme,  67. 
Grapes,  thripa  on,  215. 
Graphical  oharta  of  soi^hnm,  414. 
GtasMe,  digest  of  inforuiatioa  received  on,  234. 
ftxperimeuts  wltb,  242. 

by  1. 1.  Barclay,  243, 

D.  P.  HURLBT,  B*I. 

P.  M.  HouttBHousB,  943. 

experimenta  with,in  different  &tat«sand  Teiritariee,S44,346> 

for  Texas,  331. 

fignred,  description  of,  346. 

in  bloom,  average  cont;)o«itioa  of,  552. 
GrasBworm,  injurious  ta  lice,  13^. 
Hamborg  exhibition  of  domealic  animals,  678. 
Bay  production,  acreage,  and  value  of,  5'i7. 

report  on  by  tbe  Statistician,  507. 
HeliotM*  on^igera,  98, 145, 149,  ISO. 

report  on,  by  L.  Jousaas,  150, 
Herd  grasi,  %&. 
Stnta,  varieties  of,  217. 
Hessian  fly,  172. 
Hop  medio,  description  of,  2S4. 
SorOmtt  prataim,  341. 
Horses,  dlseasea  among,  in  Illinole,  355. 

Mmafle  eerebrt-mtningitii  amnns.  In  Texas,  363l 
Shrmautpltrom  panuutes  of  scalii  iusectA,  1D9. 
Smratpldiut  cocddivorou*  destroy!  ug  Boale  Insecta,  100. 
liu  gifinlta  and  other  varieties,  217. 
IqjnHonB  insecla,  bulletin  and  report  on,  62. 
Inoonlatlon  eiperimeula,  SljO, 
Jr{i/()rMMM,929. 
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Irrigation  >»  *  ranadr  for  oblaoh  bng,  88. 
/"osome,  Tarietiea  of,  181-186, 
IMIion  Tjagraaa,3M. 
Japan  □1ovei,23S. 

TamiBhtrae,S13. 
Jobnsoa  graaa,  231, 332,  S39, 241. 
Keulnck;  blue  graM,<J35. 

Keroxuuo  aa  a  remedy  for  ioale  inaeota,  65, 112, 308. 
batter,  lis. 

elTect  on  acalea  and  treM,  113  to  116. 
experiments  with,  ISO. 
how  to  prepare  ami  apply,  113  to  115. 
emiiUion.  l*J.  lia,  115. 127, 206. 
Laborerx,  average  monthlv  wages  of,  641. 

f8rm,wajtcaof,Ca3. 
Lace-wici;  flv  feeding  on  scale  iuBecta,  109. 
Lac  insects,  '209. 


bloud-red.^05. 
Lady-birds  as  enemies  of  scale  insecta,  109, 304. 
Lamba,  mortality  among,  in  MiBaonri,3I4. 
XooaiMJiuE,  oharacteri sties  of,  106. 
Leo-chee  tree,  SSO. 
L«»peiera  ilriata.Z]8. 

Letters  to  Veterinary  SiTtHiou,sztrBOta  &otii,371  to  S)7. 
Lightning  tree  hopper,  193. 

Lime  water  aa  a  remrdy  for  Catalpa  Sphinx,  101, 
Lire  stock,  estimated  numb«raud  value  of,  fill. 

markets,  6til. 
Loonst,  Rook;  Hountam,  data  tn  reference  to,  683. 
London  pnrple  for  cotton  wonna,  158. 
Long  lu^  of  the  orange,  100, 107,  109. 

effects  of  kerosana  on,  11^  120. 

parasite  of,  110. 
Lnbber  grassliopper,  injuring  rioe,  138, 
Lncem,  233. 

]>e  as  a  remedy  for  scale  Inseota,  66, 118,  207, 
Machine  for  spraying  from  below,  160. 
Machines  for  applying  poisons,  156,  1!>9, 
MairotiUi  b-maealala,  193. 
Uaffgot  of  the  rice  plant,  130. 
Uaiu,  availalile  angar  in  Jnice  of,  503. 
JfaaUol  atitlMtMa  and  ttipi,  227. 
Uanaal  of  lilk  cnltnn,  pieEaee  to,  74. 
JUIsroata  «wKliiHioni,  Ki6. 
Harsh  gnMi,  dweriptloii  ot,  !G2. 
Ueadow  barley,  341. 

oat-graas,  240. 
Haaly  hues,  note  on  sl.raotun  of,  214. 
Jfedjoojo  dentMntlaCa,  235.  245. 

lupuUna,  desoriptiOD  of,  9S4. 
Mlwa,  2:i6.237. 

deacriptlou  of,  255. 

Uerigot  foroe-pnmp,  i 

Mesqaite  grass,  "'^ 

Methods  oT  dest 

MiaveoMi.  271. 

llionMoopical  DiTiaion,  work  ot  for  1681, 10, 

for  1882,679.    ' 
unlets,  338. 

llisceltaneons  insects,  report  on,  by  Piof.  J.  HsmtT  CoicsTOCX,  19S> 
llitea,  asenemieaof  acaleinaeots,  109. 

on  diaeaaed  rice  plants,  1^. 
UOHS,  Charles,  on  ravages  of  Diatnga  raaoAori,  66. 
UolasBes,  valne  of,  Imported  In  1879,  462. 

d(f  KM  and  Jf  nriooMo,  S38. 


Dictzed  by  Google 


M  nlbenr  tree,  n«w,  73. 

Mnrvite,  M  nsmed;  for  Kale  Inancto,  VJ7. 

JUunm  domatioa,  cauer,  and  «l(Mwuji(,  8G. 

JUyriitiea  moioAafit,  3tj5. 

Matioual  Academy  of  Scienoe,  Beport  on  SorghiuD,  680. 

Jftpheliimt  lilchi,  ^0. 

riolani,  179,  182. 
Koctuid  larra  iujurioiia  tu  sugar-cane  ahd  com,  64. 
A'ola,  varietlee  uf,  1«7,  lad. 
A'oloilanta  mmciNNa,  efifi-tH  of  pyretbrnm  ou,  S7. 
Notes  of  the  Beasuu   by  iliss  M.  E.  tivfOTKi-DT,  66. 
NozzIi'N.  improved,  for  ap]>lyiDg  poisonn,  IjS,  169. 
Nutiufn  tree, -.SKi. 

OatH,  ruport  ou,  by  the  StatiiitiaiaD,  for  ISHI,  :i94. 
for  l-tS.  670. 
total  prodoctlnn,  area,  and  value  of,  froui  19?1  to  1881,  601. 
AHtiuialed  producliona  of,  by  States,  fur  ISOi,  67L 
Obscure  Acridiuin  on  rico,  13U. 
OeellaU  leaf-gall  of  red  maple,  202. 
Ocean  I  Am  ntMu«  ou  )■  rapt*- vines,  66. 
OfIAm  Kp.  iujuriiig  cbulaR,  65. 
Oil  of  creoBote  aa  rouiedy  for  scalp  iusecta,  116. 

fuufjOH  diseaM,  117. 
eiperimeuta  with,  V£i. 
saponnceuiiH  couipunnd  oi^  117. 
Onddfrai  eingvlatug,  girdling  Kugliah  iraluut,  65. 
Onmgo  baHket-worni  as  euomy  of  Bcale  inaecU,  llflL 
scale  iusecU  of,  lUt!. 

report  ou,  by  H.  Q.  Hcbbard,  106. 
Orchanl  grass,  2:15,  540. 
OrchtliMum  glaberrimum  oTipoaitiag  on  rice  plantar  137. 

Oiwge  orange  sphinx,  193,  194. 
Oyster  slielT  scale,  llNi. 
FahuH,  the  sago,  220, 
PanummjunnlonnK,  245. 

tanguivalt  and  Ttranunt,  238. 
Parts  green  for  cotton  wornis,  ISfl. 
Farlatoria  pergandii,  107,  109,  120. 
Pa-paliim  oraluM,  -i^i,  iU9. 
Fathogtnio  bacUria,  -259. 
Feata,  analyses  of,  547. 
Paipelui,  varietiM  of,  142, 144. 
Fepper,  229, 

Phakellura  kyatmilalU  injnriog  sqnaah  tIum,  64. 
Fhoaphorio  acid  in  fertilizera,  535. 

action  of  rvageuts  on,  !>.t9,  543. 
PkjlUaaera,  scarcity  of,  in  Misnoiirl  in  1881,  67. 
PhjitmiomuM,  varieties  of,  171-178. 
iHrnmlo,  225. 

Fin  grass,  descriptioii  of,  353.  * 

Piptr  nigrum,  229. 
P&UuAio  aat,  227. 

ttrtbinHm$,  229. 
Plauo-pneomonia,  and  foot  and  month  disease,  br  Prof.  Chajs.  F.  LtvaH,  30. 
final  report  of  Prof .  Cbab.  P.  Ltman,  :t52. 
in  New  York,  report  on,  by  Doctor  Hopkikb,  43. 
New  Jersey,  report  on,  by  Doctor  Millkr,  45. 
Doctor  Con  LIB,  46. 
Maryland,  District  of  Columbia,  and  Virginia,  report  on,  by 

tor  BOBK,  51. 
Pennsylvania,  report  on,  by  Doctor  Gai>BDEM,  47, 
Plnm  onroulto  bred  from  gooaoberries,  66. 
in  Missouri,  66. 
slug,  66. 
Plwto  bnufion,  82. 

effects  of  pyretbrnm  on,  87, 
Pliilalla  entdferarmm,  efTeots  of  py rethrom  on,  87. 
PiM  ar«iiiHif»ra.  231,340. 

«aHfanti»,  deacription  oC,  SSS. 
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Ppa  pratMtft,  231. 

Podmra,  appe&tance  of,  in  large  numbers,  64. 
Poeoilop  (era  prsinMa,  193. 
Poiaonmg  the  army  worm,  96. 

cotton  worm,  155, 156. 
PoiHOns,  improved  machines  and  noztles  for  sppl^lng,  10b,  189. 
Folmogim  moiupelietuii,  deaoription  o^  246. 
Pomace  flie^  198,201. 

PopnlftttOQ,  cenaas  of,  in  the  Uniteil  Statea,  644. 
Pork  packing,  teport  on,  by  the  Statistician,  649. 
PoMible  food-plante  for  the  cotton  worm,  164. 
potaah  Rolationa  for  ecalo  inaeotB,  126. 
Potato  crop  for  1881,  579. 

PotabMs,  prodnctioD,  acreaee,  and  yalne  of,  from  1371  K>  1881, 597. 
report  on,  by  the  Statiatioian,  for  IBril,  597. 
for  1682,  678. 
Pretty  pomace  fly,  201,  203. 
JVoorlt  amn-ioantu,  itijnries  of,  in  MiBMori,  67. 
ProductB  of  the  eoutb,  8. 

PtyeluimoTplia  mitumit,  injuring  grape-vines,  67. 
Purple  aoale  of  ths  orange,  lOT,  109,  115. 

experimoutB  on,  120.  , 

parasitea  of,  110, 
Pyiethnim,  76. 

advantagM  of,  ae  an  iiuectioide,  79. 
alooholia  extract,  80. 
oauoadan  tpecios,  liisiory  of,  77. 
obitrariafoliumi7G,  77,  83,  84,  85. 
cultivation  of,  at  Washington,  D.  C,  78. 
in  America,  77. 
California,  7S. 
France,  78. 
1882,682. 
Dalmatian,  history  of,  77. 

decoction  of,  HI.  

different  insects  differently  affected  liy,  7^,  86. 
disadvantages  as  an  inatiUiciile,  79. 
distribntion  of  seeil  by  the  department,  76. 
eznerieaoe  with  raising  the  plant  in  Auierioa,  81. 

Washington,  D.  C,  84. 


'  by  Miss  M.  E.  Udrtfuj>t,  66. 

it"a  Uttfe"  a'ffMWtd  by  It,  79,  86,  87. 
keeping  the  powtii'r,  79. 
modes  of  application,  79. 
preparation  of  the  plants  for  nse,  78. 
pulverizing  the  flower  heads,  78.  .       .         o. 

reports  froi§  correspondents  as  to  growing  the  plant,  81. 
reports  npon  caltivaliou,  82  to  »4. 

on  tea,  by  Prof.  E.  W.  Hii-gard,  ai. 
snooesafnl  raining  in  Waaliiiigton,  74. 
value  aa  a  general  insucticidu,  7^. 
wat«r,  solution  of,  80. 
Qutnmt  »uUr,  223. 
Railroad  building,  664. 

worm,  m. 
Wfclnfall  And  temperature  fbr  1881,  4!>3  to  456. 

comparison  of  1880  and  1881,  4G6. 
eflfect  of  heavy,  after  long  drought,  458. 
Raspberry  slug,  66. 
Bed  top,  235. 

lalae,  246. 
Remedies  for  apple  maggot,  198. 

apple-tree  bark  lice,  66. 
army  worm,  94,96. 
bill  bnga,  140. 
boll  worm,  161. 
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HsmediM  foi  oatelpk  sphiiiz,  192. 
cilia  CD  busB,  B6. 
oloTer-leaf  beetle,  177. 
oottoD  worm,  156. 

MMmlkM  MlVflU,  66. 

pomace  Alee,  201. 
Tioe  grab,  128. 
riee-aUlk  borer,  134. 
■cole  tnsecto,  Go.  112,  206. 
amalleT  com-stalk  bocer,  144. 
vagabond  crambut,  Itil. 
wbeat-etelk  iioKwia,  185. 
Report  of  MteBisn  welle,  by  C.  W.  WHITE  and  8.  Apohtt,  27. 
B<flADiBt,  231. 
ComniiBsianer  of  AgTioaltnie  foi  1881,  6. 

1882,677. 
Chemisti,  379.  ,      ,     « 

Dr.  Gadsden  on-plomo-pneninoiiiB  m  PBiiniylyam*,  47. 
Dr.  HoPKiKe  on  plenro-paenmonia  in  New  York,  43. 
Dr.  UliXKR  on  plenro-pnenmonia  in  New  Jerseji45.  ,  _  ,      . , 

Dr.  EosK  on  pleuro-pneiunonia  in  Marjlaoo,  Diatncrt  of  Colnmbia,  aii'l 

Virginia,  51. 
Entotoologiet,  61. 
on  Heliothit  annigera,  by  Lawmmcb  Johkson,  150. 

jniicellaneonB  insecta,  by  Prof.  J.  Hkhrt  Comstock,  196  U>  814. 
of  obgeivationB  upon  tbe  army  worm,  97. 
on  planro  pneumonia— foot  and  month  diseaae,  by  C.  P.  LniAK,  30, 

Bcale  insects  on  the  oraDge,  by  H.  G.  Hubbajbs,  106. 
of  BUperintendent  of  eardenii  and  gTonnds,  215. 
on  tea  plant  oalture,  by  Wm.  Baundbm,  25, 
of  Tet«Ttnary  division,  by  Dra.  Salmok  and  DBTUxne,  2S7. 
Kepoita  to  be  issned  on  iiijnrioiu  inseota,  62. 
Seacae  gram,  231. 
JUm  ooriaHn,  319. 

venuc^fera,  219. 
Rice,  report  on,  by  the  StatiBtician,  647. 
Kioe  grnb,  report  on,  by  L.  O.  Howard,  198. 

etallc  borer,  report  on,  by  L.  O.  Howard,  133. 
white  blast,  report  on,  by  L.  O.  Howass,  137. 
BoMalea  miavpltra,  u^iuing  nco,  138. 
Rose  sing,  66. 

effeota  of  pyrethriim  on,  85,  86. 
Eye,  report  on,  by  the  Statietician,  5^6. 

total  production,  area,  and  value  of^  596. 
Sage,  or  eedKeEraee,  237,  238. 
i^go  palms,  230, 
S^  grow,  237. 

desoription  of,  252. 
Saponaoeons  compotuid  of  creosote,  117. 
keroiiene,  127. 
Scale  Inaccts,  apparatoa  for  deetroyine,  by  8.  F.  ChapuT,  307. 
obaff  scale,  cbaraclcristlcs  of,  107. 
obaracteristics  of  the  apeclos,  106. 
deatractioD  of  the  three  apeciea,  107. 
difllculty  in  deetroying,  106. 

disappearance  on  account  of  nndne  multiplication  at,  111. 
enemies  and  parasites,  10^,  124. 

bymenopteroDS  paraaites,  109,  110, 
Lady-bird,  109,  204. 
mites,  109. 
experiments  with  remediea^es,  120,  207. 
in  California,  65,  207. 

on  deatToying,  by  UATmnv  Cookz,  BTi,  208. 
period  of  growth,  incubation  and  migration,  107,  106> 
looovery  of  infested  treea,  110,  III. 
remedies,  66,  10a~iaO,  127,  206,  '207. 
sadden  increase  in  the  niiiiibiT,  110. 
tables  of  experimonta,  120. 
Titahty  of  egKS,  109. 
ScarabaUUi  piturettitk,  oharacteriatlai  of,  12{h 
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Bm  WMds  M  ftrtniMn,  544. 

Bead,  building  foi  Btoiiu);  kod  dijtrilnitioii  vt,  617- 
disbribntirai,  tabolAT  ■t*t«m«it  ot  in  1661, 13. 

1S82,  683,  684. 
nndei  spoci*!  mppiOJfllMoa,  U. 
Seodlng  of -winter  gnln  In  ISBS,  675. 
StUutdria  mtm,  effeotaof  pneUirBnroD,  SS. 

Dt.lU.. i     OJft  " 

AnnrioMi  sUk  exehange,  6& 
■aaoolationa,  68. 
Iiiulneas  T«nhiiM  ia,  73, 
CBQoMiBn  mnlbeny  tree,  73. 
Corinth  QSlm.)  Silk  Companf ,  67,  73. 
dittiibatioa  of  Bgga  by  tdie  debkrtmsnt,  07. 
•(gt  andoooocnu^  lalMof  b*  Hn.  Jobk  LuOAfl,  69. 
Ml«a  of,  73.  , 
hatdwa^tthc  dcpMluwiA,  7L 


Aket68 
idDenoD 


iM<n,70. 
thomr  matni^,  70. 
in  Amerleaf  1>j  E.  Farhach,  66. 

llia,  TUBODORB  H.  Himu,  70. 
Ladlea*  811k  AMOoUtlon,  at  Spring  HOI,  AU.,  68. 
Umbw^i  of  lutmotlon,  74. 
mnlbeny  tmea  foe  aale,  IB. 
obatadea  to.  In  Amnim,  74. 
proteetlve  dotf  taootnmended,  76. 
nporta  from  oom^MndentB,  ^71. 
rilk  guild  of  Yokol^mk,  Japan,  7L 
«ninnis»(4  74, 

want  ofieady  market  Ibr  oocoona,  7S. 
vomen^  anooiatlODa  fi>^  63,  66,  7^  76, 
wonm  fed  on  w>r<t  mtlaaaulU,  &, . 
OUM  orange,  70,  72,  73,  7&. 
Ahwmu  oAmw,  feeding  on  ootii,'65. 
Smallecwnutalk  borer,  143-M5. 
8«m  m^*  f^  ftmnlBifylng  keroeene,  127. 
Soi&t  analywaof,  547. 
Sorgtram  analysw,  568  to  670. 

and  polariiatlon,  466. 
dnplioate  te«ta  made  in,  466. 
In  lest,  660. 
method  ot  465. 
and  ooRiHtiilki,  work  done  on,  379, 
maize  aniujiea  o^  387-412, 

average  reenlti  for  1979,  1B80,  1881,  451,  605. 
developmente  of,  in  height  and  stages,  466. 

average  of,  414-451,  459,  462,  4a&. 
Jnioea,  apeoiflo  graritf  ot,  493. 
gnpfaioal  ebart,  414. 
Mographir  o^  SZi. 

oanea,  analytical  process  for  the  examination  of;  468. 
eomparieon  o(  with  sngar  oane,  453. 
Sorghnm,  oompaiison  of  analyses  and  polarliation,  473. 

aomparatlTe  rasnlts  from  saolrared  and  onsackeredf  464. 
dangen  from  incken,  46L 

of  mixing  matoie  with  immature,  463; 
effeotof  frost npon,  459  to46I. 
ezpenae  ot,  by  Dr,  C.  A.  Ooxseiuiiir,  486. 
exptfiments  m  defeoatlou,  491. 

with  small  mill,  478. 
Qenerat  Index  of  Chemist'e  Beporta  ou,  528. 
kalapnte,  231,  232, 230, 241. 
investigation  of  sngar  in  ont  oanes,  480. 
Jaioe,512. 

aoiditr  of,  513. 

analysis  of,  501. 

^ect  of  addtns  water  to,  490. 

Jnioea  and  sirups,  polarizatioii  of,  iTfk 
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Sorghum,  period  of  worUng,  477. 

relative  length  And  height  of  dtlTetent  TirieHw,  497. 
report  on  mauo&otan  oC,  by  J.  9.  Ha.8TVT,  633. 

H.B.Pa8S0K>,  533. 
a«ed,  oompodtioii  of,  499. 
atatenMDt  of  the  fitnnei  m  to  nUng,  ES3. 
tngai,  ftmonot  nuumfiHitiired  and  ooat  of  nmking,  SO. 
ftTMlftble,  meaDing  of  the  term,  4Gtt. 
eanaei  of  foUnre,  SlO. 
effeet  of  Ume  npoa,  GIB. 
importanoa  of  k  good  mill,  B16. 
lort  In  the  begawe,  617. 

'-—- »ot6«. 


leeiilt  of  operaUoii  with,  30. 
v«1tM  of  ImnoTta  in  187B,  463. 
■web  wonn,  187  to  189. 

leport  on,  by  J.  P.  Btbllk,  187. 
Sontbem  eattln  fever,  InvestigAtion  itt,  bj  Dr.  SiuiOK,  85& 
Spalacimait  nfftua,  131. 
Special  buUettn  od  tqjariona  insects,  91. 
"  '  nuipkomf  ooifif — '"   '""  '" 
iaifatromu,  m 
ie  HtBtutioal  « 


1883,680. 
reeommendktitni  for  the,  Uw 
and  Ito  work,  b;  J.  B.  Doiwe,  666. 
Statistician,  report  of,  677. 
Staining  flnJd,  anittat,  preparing,  963. 
SteamsUiM  with  diseased  oargoes  of  cattle,  3S  to  38; 


Sugar  from  beets,  35,  675. 
.Sugar  eane,  report  <ta,  b7  tlie  Statistician,  647. 
beetle,  128. 
prodncta  lot  VeSO,  676. 


Swine  plagDe,  cansee  of  oomparatlTB  mildness  of,  318. 
experiments,  336. 

with  indlTidnol  anlmalB,  SU. 
PTOphylaotioa,  330. 

teenlto  of,  342. 
fbnrth  report  on,  by  Dt.  DsnoBS,  316. 
in  Arkansas,  376. 

Uiehigan,  South  Carolina,  and  the  Southwest,  376. 
inveatigation  of,  316. 

by  Dr.  Salmok,  367. 
means  of  prevention,  344. 
morbid  chanEea  oi^  333. 
tiieventioa  o^  376. 
treatment  of  very  sick  animal:*,  352. 
Tamarind  tree  (TMMriiidtw  liuUotM},  316. 
Tea  of  pyrethrnm,  8L 

plant,  coltiTation  o(  5,  20. 
tree,  Paiaga&y,  317. 
Temperature  and  rainfall  of  1881,  453  to  4S6. 

oomparisoa  of,  1880  and  1881,  46& 
1'eiHR  blae  graai,  031,  340. 

deecription  of,  'J53. 
cattle  ftover  In  18H1,  372. 
1882,685. 
grasses  for,  231, 
IheobnmA  eiuuo,  318. 
Thrips  on  grapeo,  215. 

lioe  plants  137. 
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,1>MtlM  on  olorer  fields,  178. 


>  and  (NiiplMlwM,  deaoriptio: 
lYtfoliitm  VTocHinbau,  desorlplion-iof,  SM. 
T^btnmloAt,  373. 
IWmKb,  21«. 

TwicM-ataLbAd  Udy  bird,  SOS. 
"    '       '      ifa.-Ceedme  on  oon    "" 
M  EntomoToKicBl  C 
National  HoBeam  In  oooneotioil,  i 
Urml»  AnMkU.iei-no. 
VmeeuMHaa,  Pabtkvr'b  mothod  of,  307. 

Dr.  Salmon's  method  of,  310. 
ragaboltd  oraMiMU,  J79  to  IBS. 
ftmllta  ann^tiea  and  plnn^fiilia,  S28. 
Vaterinuy  diviBion,  work.  of|  in  188S,  681. 

in  thia  departmeal,  impcrtKOW  of,  687. 
Vetexinmrj  report,  257. 

■DTgeoD,  work  of,'6. 
^^ne-loving  pomace  fly,  198  to  201. 
W^g«a,  tnoiient,  in  huTert,  U2. 
WktoraolatlODTtf  pyrethnun,  80. 
weevil,  130  tt  — 

identi .     .  ™    ,    . 

pouible  C*1iae  of  tbe  blast,  137. 
report  on,  by  L.  O.  Howard,  130. 
W^  InMOta,  new  apMleH  of,  213. 
WltAle-oO  aoap  as  k  remedy  for  seals  inseota,  116,  132. 
Wheata,  diitnbation  of  aocording  to  population,  5H8  to  SSI. 
history  of,  by  Profeesor  Blount,  559-561. 
isoBoma,  133-166. 

of  Korth  America,  average  compositian  of,  668^^63. 
prodnot  and  valne  of,  for  elevea  years,  586. 
prodnoiion  of,  in  different  States,  593. 

estimated  for  1683,  670. 
quantities  «n4  vdoe  of,  exported,  594. 
•eedlng  of,  636. 

proportion  of  drilled,  and  advantages  of  drilling,  636. 
stalk  iDseot,  by  Pro£  0.  H.  Frknch,  181, 
SUtiatioian's  report  on,  586. 
westward  movement  of,  593. 
Wliite  blast  of  the  rioe,  136, 137. 
WUdoataiSaa 

nea  Tinee,  238. 

__!,  336,  Ml. 

gand  gr^e  onltnre,  19.  , 

Win  grass,  !«7. 
Wools  and  animft]  fiber*,  examination  of,  17. 

reports  on,  691. 
Tellov  doTer,  small,  desonption  of,  254. 


r7egtaii,3 

maldngant 
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